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Part 1 
The Investigation and Findings 
Chapter 1 
Introduction 
Managers consistently demand a toolkit of visitor monitoring tools be identified, and then that 
these tools be structured into an effective overall monitoring system (G. Cessford, DoC, 2003 
pers. comm.). The key question in identifying such a toolkit is - monitoring of what? The value 
of a monitoring tool cannot be determined without reference to the value of the thing that it 
measures, either its value in itself, or its value as an indicator for a wider array of priority things. 
For example, measuring track and campsite trampling is rarely of conservation significance, yet 
it is the most widespread example of research and management effort in impact monitoring. 
Demands for toolkits are usually implicitly accompanied by a desire for research to tell 
managers what is important at sites, so that the relevance of different monitoring needs and tools 
is clearer. Ideally, any development of an inventory of monitoring tools should be accompanied 
by an inventory of priority and specific conservation values. This would enable the needs to be 
best aligned with the means, and identify situations where new methodologies or applications 
need to be made. However, this task is long-term and difficult, and is not the topic of this 
investigation.  
 
Assuming that the value-specification work will be ongoing elsewhere, the other main task to 
best meet the immediate needs of managers is to undertake an inventory of impact monitoring 
tools and applications. This is the primary aim around which key objectives of this investigation 
have been developed.  
 
Such an inventory needs to address those methodologies used in the key subject areas related to 
core conservation values (e.g., ecology of birds, vegetation, invertebrates, herpetofauna and 
marine life, water quality, air quality, heritage asset integrity, and physical site conditions). It 
needs also to highlight those methodologies used across various park and conservation agencies 
internationally or as generally accepted standard methods for particular needs. Such an exercise 
could provide a basis for selection of particular tools to meet initial priority monitoring needs, or 
for identifying gaps where appropriate tools were not available. This inventory would be the 
baseline research to enable ongoing refinement of monitoring tools (following best-practice 
principles), and would enhance the ongoing alignment of such tools with the key conservation 
values of importance.  
 
In association with the inventory development, evaluation criteria for assessing the usefulness of 
different tools needs to be provided. Such evaluation criteria should be developed in harmony 
with an overall decision support process for the monitoring of natural assets used for tourism 
purposes. This is the secondary level objective which supports the overall goal of this 
investigation.  
 
The overall goal of the study, therefore, is to develop a baseline inventory of natural asset 
condition and impact monitoring tools that can be used to derive lists of standard tools for visitor 
impact monitoring applications. It is based on identifying the main natural asset value 
categories, and the standard monitoring methods associated with these, then identifying 
which of these have valid visitor impact management applications. 
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This goal is consistent with the contract requirements from the Department of Conservation 
which specified the following goal and objectives: 
 
The overall goal is to develop a baseline inventory of natural asset condition and impact 
monitoring tools that can be used to derive lists of standard tools for visitor impact 
monitoring applications. It is based on identifying the main natural asset value categories, 
and the standard monitoring methods associated with these, then identifying which of 
these have valid visitor impact management applications. 
 
Specific objectives are to: 
1. Undertake an inventory of monitoring tools and applications of potential relevance to the 
management of natural assets and visitor impacts thereon; 
 
2. Evaluate the potential for applying these tools and applications to visitor management of 
natural assets in New Zealand, specifically via monitoring; and 
 
3. Based on the above identify a suite of core visitor monitoring tools from those already 
available, a list of areas needing new tool developments, and the best practice guidelines for 
the evaluation and selection of new tools. 
 
We have adopted this goal and these specific objectives for the purpose of this research and in 
preparing this report. 
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Chapter 2 
Approach to the Investigation 
Our approach is four-fold: 
• Review the impact monitoring methodology literature generally, with a focus on tourism 
related work where possible and appropriate; 
• From the review develop initial management frameworks, and evaluation criteria; 
• Test these frameworks and criteria with the Department of Conservation; and 
• Refine the framework and complete the research, i.e., identify the potential tools and 
undertake a preliminary evaluation of their potential contribution to tourism monitoring, and 
develop a decision support framework for managing the monitoring tool implementation 
process. 
 
In terms of achieving the above we have had meetings variously with DoC management and 
research staff in Wellington (x1), Southern Regional Office in Christchurch (x2) and at 
Lincoln University (x3).  
 
 
2.1 Review of Literature 
To compile an inventory of methods (tools) for assessing visitor impact on natural assets, it is 
necessary to undertake a wide-ranging literature scan. Topics necessitating investigation 
range from human disturbance literature through to ecological surveying methodology. 
Bearing in mind the potential breadth, we decided to use multiple electronic databases as the 
first source of collating data. Four main electronic databases were used to gather references, 
with all of them being noted for their multidisciplinary nature: 
 
i. Web of Science compiled by Thomson ISI. 
ii. Cab Abstracts compiled by CAB International. 
iii. Academic Research Library compiled by Proquest. 
iv. Expanded Academic compiled by The Gale Group.  
 
 
In effect, we undertook five types of scans on these databases: 
 
Type 1 Scan: This search process involved terms directly implicating tourism with 
environmental impacts. This search uncovered two general means of assessing impact, with 
these being field surveys and studies being used to appraise actual tourist sites (e.g. Farrell 
and Marion 2001, Hadwen et al. 2003), and more experimental style studies that mimicked 
the effects of tourism to model and predict impacts (e.g., Calaforra et al. 2003, Plathong et al. 
2000, Whinam et al. 2003). 
 
Type 2 Scan:  This search involved terms that identified recreation and its associated 
environmental impacts, and is closely related to the first search type. Once again, two main 
means to assess impact were uncovered, with field surveys of actual recreational disturbance 
being prominent (e.g., Walter and Samways 2001, Sutherland et al. 2001, Newsome et al. 
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2002, Fitzpatrick and Bouchez 1998), as well as a few experiment-style studies that imitated 
recreational impacts (e.g., Miller and Hobbs 2000).   
 
Type 3 Scan: This search involved terms that picked up information relating to human 
disturbance on natural assets, beyond those listed under the above scans (e.g., Danielson et al. 
2000, Patil et al. 2001). In the main, such a search generally picked up literature pertaining to 
agriculture, forestry, and the built environment. The primary usage of such literature is to 
help identify more innovative means of assessing and monitoring impact. 
 
Type 4 Scan: This scan involved terms relating to assessment methodology for natural 
assets, and is derived from many streams of literature. For this scan, two main types of 
literature were searched for, these being rapid assessment techniques (e.g., Barros 2001, 
Greenwood-Smith 2002), and ‘best-practice’ data collation (e.g. Coppollilo et al. 2004).  
 
Type 5 Scan: This final search type looked for literature pertaining to survey/technique 
reviews and those papers which seek to make comparisons between survey techniques (e.g., 
Droege et al. 1998, Duggan et al. 2003). These papers/analyses are used to aid in the 
evaluation/suitability of particular techniques. 
 
In addition to this papers’ based literature search, a selection of key texts relating to 
recreational ecology, eco-tourism, tourism planning, and ecological methodology were 
consulted. However, it must be noted that whilst some of these texts are already guiding 
resource managers, they may be limited to more ‘tried and tested’ methods, about ‘tried and 
tested’ impacts.  Part of the process was to assess the various innovations being undertaken 
internationally, and this may not have reached the ‘text’ status.  
 
An internet-based search was used to help establish the most common monitoring techniques 
internationally, with Canadian and Australian governmental agencies providing a major 
source of information. It should be acknowledged an internet-based scan main value lies in 
the detection of governmental or NGO reports, rather than more ‘academic’ style literature. 
 
 
2.2 Types of Tourism Impact and how this Influences Monitoring Tool 
 Selection 
From the outset of this research, we placed particular emphasis on assessing the most recent 
literature (1999+), in order to ascertain the current state of play. On the one hand, this 
approach could be criticised for ‘glossing’ over some of the theoretical underpinnings 
developed in the early 1990s in this field of research. This may create problems because some 
mistakes could be revisited, but on the other hand, previous ‘dead-end’ techniques may also 
be eliminated. However, this arrangement has allowed us to primarily use electronic 
databases for the research, a necessity considering the scope of the research, and its potential 
of crossing into many academic disciplines. This specificity takes into account the contract’s 
mention of gap analysis that we collectively determined to be “assessing the next significant 
developments” (Cessford, 2004 pers. comm.) in managing the impacts of tourism. 
 
A problem resonating throughout the research, and key to the whole study, is how best to 
judge whether tourism is the cause of an effect, especially when the site has a long history of 
visitor use, therefore any study will be potentially compromised. For example, in New 
Zealand, Rotorua and Waitomo in the Central North Island have both had long histories of 
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European visitors in their respective iconic tourist sites, that reach back into the 19th century. 
Any study of environmental impacts will be occurring in a modified landscape, therefore 
clouding the attribution of cause and effect, an attribute desired by policy makers. Of course, 
one could use similar sites as proxy measures, thereby guiding assessments of ‘naturalness’ 
or relative impact, but as many of the ‘special significant sites’ are unique, care must be taken 
when attributing effect, although historical records and photographs could be useful here. 
Many of New Zealand’s great walks (tramping tracks) are based on previously used routes, 
some since the beginning of the last millennia. This is, of course, a part of the rationale 
underpinning the more contextual management methods in the tourism field, such as 
Recreation Opportunity Spectrum or the Limits of Acceptable Change. To determine 
realistically what is pre or post impact is going to be difficult.  
 
The second issue relates to purposeful or incidental tourism. Purposeful in this sense refers to 
deliberate decision-making on what place to visit, what bird to watch, what activity to 
undertake. In the greater scheme, these are relatively easy to assess. Measuring of visitor 
impacts from ‘purposeful visitor use” will generally be the main concern of monitoring, 
because it can be pre-determined (see Hughey and Ward 2003). However, there is the danger 
that undertaking monitoring based on predeterminations will miss other opportunities/needs. 
For other places/sites, tourists are more incidental in nature, or at least the wildlife or plants 
in the region are more incidental themselves. Therefore the question must be asked as to 
whether the animals found in this place are found there on a relatively regular basis, 
potentially meaning a greater impact of tourism, or are they more a place of opportunity costs 
for the tourist and the animal. This difficulty ties into assessing the impacts of local 
(nationally derived) tourism, in which many people have secret special places that they love 
to visit.   
 
Presently, many of the studies into tourism impacts on the natural world can be roughly 
classified into four groups:  
 
a. Impacts deriving from infrastructural development, including road building or the 
building of lodges (e.g., Milford Sound). In this impact mode, degradation is 
caused by continual incremental development and stress caused by changes in 
infrastructure needed to support a tourism industry. Of the four main groupings, 
this probably is the oldest recognised, perhaps due to its high visibility. On some 
levels, this could be the easiest impact to gauge, as the impacts can be quite 
noticeable or understood. The impacts can often be more quantifiable at least in 
terms of area lost to building and roading projects. 
 
Worldwide, concern has been mounting over all impacts of associated 
infrastructure beyond that of just the accommodation block.  This includes staff 
accommodation, the creation of roads and leisure facilities, and services such as 
waste facilities (Cullen et al, 2004). These concerns are also being incorporated 
into the planning of new parks where a new and changed status creates new 
challenges.  In New Zealand, the gazetting of new conservation areas will promote 
and facilitate new infrastructures for both staff and visitors. On the one hand, these 
developments create more protection for the environment, but often will lead to an 
increase in visitor numbers, creating additional stress.  In New Zealand, the tourism 
sector has grown quite markedly, pressurising the current infrastructure; thereby 
fuelling calls for the development of new infrastructure in new regions. Most 
assessment in this area is undertaken on an individual basis, but there is an 
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increasing use of ecological footprint for comparability purposes, and the use of 
GIS modelling to build the connections.        
 
b. Impacts directly caused by individuals, including trampling or wearing. This refers 
to ‘easily’ linked impacts between an activity and the natural environment, whether 
walking, dune-buggying, horse-riding, or rock climbing. This section of the 
literature has much history and numerical studies, and includes the oft-cited trail 
and campsite impacts. The actual usefulness or relevance of such research is 
questionable, especially in areas where the impacts are easily mitigated, 
‘unimportant’ environs, or when the uniqueness factor is low, such as perhaps 
some beech forest trails in New Zealand. 
 
On the other hand, highly fragile areas may be heavily impacted by relatively 
benign numbers of visitors, with alpine areas, coral reefs, and dunes being often 
researched. More recently, impact research has been carried out in other ‘fragile’ 
environments such as caves, dunes and karst regions, and this trend looks set to 
continue as such areas become increasingly popular for visitors. However, some 
identified ‘fragile zones’, e.g., volcanic regions or geothermal areas have had little 
visitor ‘impact’ research in terms of the biota or the fragility characteristics. 
Researchers in these fields have tended to gravitate towards ‘big picture’ issues 
such as harnessing these resources for energy purposes, or predicting volcanic 
risks, although a little work has been carried out in NZ, and more is emerging in 
Japan, and Iceland. Discussions with Environment Waikato and Environment Bay 
of Plenty regional councils could be useful as they both acknowledge visitor 
impacts. Recent trends include identifying anthropogenic forces.   
 
c. Impacts attributed to visitor use, but which have less identifiable physical contact. 
This arena is the broadest and contains the most variety, from wildlife behavioural 
changes through to alleged pest invasions.  These are the most difficult impacts for 
which to define cause and effect, and may be subject to some factors beyond 
tourism, but have still been deeply influenced by tourism. Indirect is something of 
a misnomer, as many of the impacts would not have occurred without the presence 
of humans, or the use of anthropogenic disturbance as a vector for population 
changes. Arguably of the four broad types, we believe that this is the area that DoC 
has, or should have, the most interest in the development of monitoring tools. 
 
In terms of wildlife, tourism may result in behavioural changes of wildlife, which 
change in daily or longer term patterns due to the presence of humans. Birds and 
mammals are the recipients of much research in this arena, and it is here that the 
main research is coming from in the worldwide context. Behavioural assessment is 
something of a conundrum, as it may be relatively easy to note any changes in 
behaviour, but very difficult to interpret what this may mean.  For example, the 
changing behaviour of marine mammals in response to boats or swimmers may be 
due to the presence of the boats, but is it having an impact on their condition and 
thereafter their ability to survive? The change in bird behaviour when confronted 
by recreationists, has been highly studied in the United States. Additionally there 
have been strident efforts in ‘proving’ that wildlife is under risk from such non-
consumptive practices as walking, as it can alter the area being foraged within, 
moving the subjects to less-fit areas, or causing them to nest in more risky places. 
Little is known about the changing behavioural patterns of reptiles, who may also 
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change their foraging behaviour, e.g., with regards to rock-climbers in their 
vicinity. Fish are another class with a question mark over them, with increased 
interest in fish feeding or shark feeding for example.  
 
d. Perceptions of impacts made by visitors that often form the framework for tourism 
management strategies. This last broad area involves surveys and questions of the 
visitors themselves, e.g., incidental reports from visitors themselves such as 
complaints. This is a difficult arena in which to decide the extent of its promise for 
tourism managers. As mentioned in Chapter 3 discussion, there is some scope for 
expanding the potential knowledge base through using tourists as a resource base. 
In essence, the resource manager sees the experiences or perceptions of the visitors 
themselves as a tool. Whilst questions may be raised about how to ensure accuracy 
or quality of the information derived, it still may represent a cost-effective early 
warning system for stress. This could be seen as part of the tourist experience 
whereby the people visiting the park can feel a part of things, thereby increasing 
interaction levels.  
 
In this research, we were mostly concerned with the first three impacts. 
 
 
2.3 Tools for Tourism Impact Monitoring Within a Broader Natural 
 Asset Management Framework 
At the heart of the project’s development is recognition that differing management levels in 
DoC have differing information needs, depending in part on levels of responsibility (see 
Figure 1).  
 
• At the highest level (e.g. Head Office), the needs of policy makers may be restricted to 
ensuring the protection of representative landscape types across the country for the purposes 
of ‘biodiversity’, along with the protection of iconic sites and species.  They may simply 
require general information about ecosystem health or knowledge that a particular icon is 
‘doing well’. 
• The secondary and tertiary management tiers may require more detailed information on 
their regional/conservancy ecological integrity, and therefore may call for more detailed 
techniques for assessment purposes. These tiers are often the levels that deal with the 
multiple tourism concessionaires, and therefore require combinations of strategic and at 
times comprehensive information. Cross-conservancy standards of comparison are 
necessary here and therefore horizontal organisational integration is required. 
• The final level is that of the field operations, which are charged with ensuring day-to-day 
operations run smoothly, and that management targets on individual populations/sites are 
being met.  Their informational needs are probably the most complex and comprehensive of 
the management tiers. At the same time, any information gained must be formatted in such 
a way that it can be transferred to the other tiers with ease, that is, it can move up and down 
or across the pyramid. 
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Figure 1 
The Information Prism 
 
 
 
 
Therefore the depths of analyses required are related to the differing levels of the 
management structure:  
 
a. The highest level may only be most concerned about the iconic places or large-scale 
questions, and may only require superficial information from below.  
 
b. The following tiers on the management structure may be interested in monitoring a 
somewhat wider swathe of subjects, and this will be dependant on local management 
priorities. 
 
c. The final tier at the operational level has the greatest impact on the most topics at hand. 
With these tiers in mind, building the appropriate tool suite for the context remains the 
most integral part of the inventory.  However the difficulty remains that the higher levels 
of management may need the most superficial information and yet have the most access 
to resources, whilst the lowest level of management requires more ‘in-depth’ 
understanding, and yet, conversely, has the most limitations on resources.  
 
 
Side 2: Biophysical  
Classification Scheme 
Side 3: Tools and 
Information Flow  
Appropriate Tools (Vertical and 
horizontal arrows) indicate 
measurement options and 
direction of information
Side 1: Management  
Level and Needs 
Landscape/Ecosystem
Terrain/Habitat/Community
Features/Species 
Icon/Individuals 
Head Office 
Regional 
Conservancy 
Field Office 
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2.4 A Framework for Integrating Tools for Monitoring with other 
 Aspects of Natural Asset and Tourism Management 
There have been several strands of work that help us think about how best to integrate the 
selection of monitoring tools into management of natural assets used for tourism. 
 
a. Hughey et al. (2003:13), based on earlier work of Cessford (1997) developed an asset 
classification framework. We have adopted the former as the basis for a modified 
framework, which incorporates thinking about the hierarchy of the system as a series of 
levels, i.e.  
 
Level 1: Physical Landscape, Ecosystem, Order 
Level 2: Physical habitat type, e.g., braided rivers; Botanic community, e.g.,  
  wetlands; wildlife community, e.g., wetland birds 
Level 3: Specific habitat area, e.g., Rakaia River; plant species, e.g., kauri;   
  Wildlife species, e.g., Wrybill, 
Level 4: Extra specific icons: e.g., Waitomo cave, Tane Mahuta, Black Stilt  
  (Figures 3, 4 and 5) to guide thinking about levels of monitoring and  
  integration of monitoring (Figure 1). The framework says nothing   
  about what should be monitored or for what purpose.  
 
These levels also roughly equate with the management levels depicted in Figure 1. Tools can 
be used at one or a number of these levels and need to be evaluated accordingly (Table 1). 
There is also the potential to link this analysis with monitoring at an international level. 
 
b. Hughey et al. (2003:31) developed a relatively simple natural asset matrix for 
determining monitoring and management requirements based on the relationship 
between fragility and importance of the natural asset (Table 1). Essentially, the more 
important and fragile an asset is, the more detailed the monitoring and management 
guidelines are. Their framework provides an approach to thinking about what should be 
monitored and how this links to management. 
 
c. Now, in this report, we identify the suite of potential monitoring tools. Given the above 
there needs to be an approach that integrates these strands of work. The approach 
therefore should be one of using the concurrent lines of thinking and decision making 
as demonstrated in Table 2 and Figure 2. Tourism managers need to work logically 
through each step in the Figure responding to each question until they reach the point 
they can be satisfied that decisions made reflect the integrated management needs of the 
organisation. 
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Table 1 
Natural Asset Matrix: Determining Monitoring 
and Management Requirements Based on the Type and 
Class, Importance and Fragility of the Asset 
 
Asset Management Matrix 
ASSET IMPORTANCE 
 LOW MODERATE HIGH 
FR
A
G
IL
E
  
Indicator 
? 
Guideline 
 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
M
O
D
E
R
A
T
E Indicator ? 
Guideline 
 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
A
SS
ET
 F
R
A
G
IL
IT
Y
 
R
ES
IL
IE
N
T/
 
R
E
SI
ST
A
N
T 
Indicator 
? 
Guideline 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
Monitoring Indicator (M_) 
 
 
? Management Guideline 
(G_) 
NB: Guidelines are cumulative, i.e., assets of low importance should adopt monitoring and management 
guidelines stipulated in the low importance cell; moderate importance assets should adopt those from the low 
and moderate cells; and assets of high importance should adopt those from low, moderate and high cells. 
 
 
 
 
 
 
 
 
 
 
Table 2 
Decision Support Framework for Deciding on Monitoring Tools for Natural Assets Used for Tourism 
 
Key strand questions and decision points A. Asset classification: B. Asset management and monitoring 
matrix: 
C. Identification of cause and effect 
indicator and monitoring tool: 
A. Asset classification: 
 
1. Is it a physical, wildlife or vegetation 
based asset (it can be more than one)? 
See Figures 2,3 and 4 (that follow in this 
report) 
  
B. Asset management and monitoring 
matrix: 
 
 2. How important is the asset (at the 
classification and management levels of 
interest)? 
See Table 2, p31, Hughey and Ward 
2003 
 
B. Asset management and monitoring 
matrix: 
 
 3. How fragile is the asset (at the 
classification and management levels of 
interest)? 
See Table 2, p31, Hughey and Ward 
2003 
 
A. Asset classification: 
 
B. Asset management and monitoring 
matrix: 
 
4. At what level of management is 
monitoring information required (it can, 
and often will, be more than one)? 
See Figures 1,2,3 and 4 of this report 
If the asset is of low importance and 
low fragility, at all levels of 
management consideration, then why 
monitor (i.e., resources should go 
elsewhere)? 
 
C. Identification of cause and effect 
indicator and monitoring tool: 
 
  5. Can PSR indicators be identified (at 
the classification and management levels 
of interest)?  
See Table 3, p82, Hughey and Ward 
2003 
C. Identification of cause and effect 
indicator and monitoring tool: 
 
  6. What tools can be used to monitor 
these indicators? 
See Tables 4-6 of this report 
C. Identification of cause and effect 
indicator and monitoring tool: 
 
  7. Which of these tools best meets cost-
effectiveness criteria for monitoring? 
See Tables 4-6 of this report 
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Figure 2 
Decision Support Framework for Deciding on Monitoring Tools for Natural Assets Used 
for Tourism. 
 
NOTES    QUESTIONS   DECISIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the asset’s 
classification? 
Physical   Wildlife   
Vegetation 
How important is the 
asset? 
Low  Moderate  High
How fragile is the 
asset? 
Resilient   Moderate   
Fragile 
At what level(s) of 
Management is 
monitoring 
information 
required? 
Head office 
Regional  
Can Pressure-State-
Response indicators 
be identified (at the 
classification and 
management levels of 
interest)? 
What tools can be 
used to monitor these 
indicators? 
See PART 2 of this 
report. 
Which of these tools 
best meets cost-
effective criteria for 
monitoring? 
See Tables 3-5 of this 
report.
If the asset is of low importance and 
low fragility, at all levels of 
management consideration, then why 
monitor (i.e. resources should go 
elsewhere)? 
 
 
 
 
 
 
 
List indicators: 
 
 
 
List tools: 
 
 
List tools: 
 
The P-S-R model can be summarised 
as: visitor activities exert pressures on 
natural assets, causing changes in the 
quality and/or quantity of the asset; 
pressures then alter the state, or 
condition of the asset; and (human) 
management responses to the changes 
include any form of organised 
behaviour that seeks to reduce, prevent 
or ameliorate undesirable change to 
tourism assets. (Ward et al, 2002) 
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Figure 3 
Demonstration of Physical Classification and Attachment to Levels of Monitoring Tool Application 
 
Asset Class 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
   
 
 
 
 
 
 
 
Meta-asset Type  
 Meta-level asset class data collation for use in management strategy: GIS 
Vegetation Wildlife Physical 
Geothermal 
 
Landforms Aquatic 
Landscape Level 
Thermal 
Springs 
Lowland 
Other 
Rock 
surfaces 
Snow/ 
Ice 
Terrain/ 
Characteristic 
Marine Freshwater 
Offshore Nearshore 
Features/ Locality 
Geysers Terraces 
Karst Brackish Islands Beaches/ 
Dunes 
Rivers Lakes Estuaries 
High 
Country 
Wetlands 
Caves Freestanding 
F
Cliffs Glacier Snowfields 
Upper 
Slopes 
Lower Slopes Boulder/ Scree 
Fields 
Iconic / Individual 
Some Features/ Localities hold additional significance and can be 
classified as iconic 
: Orakei Korako 
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Figure 4 
Demonstration of Vegetation Classification and Attachment to Levels of Monitoring Tool Application 
 
Asset Class 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
   
 
 
 
 
 
 
 
  
 
 
 
Meta-asset type data 
collection: Remote 
Sensing, Condition Class 
Meta-level asset class data collation for use in 
management strategy: GIS VEGETATION WILDLIFE Physical
Mountain Grassland Coastal Forest WETLAND 
Ecosystem 
level: 
National 
reporting 
Kelp 
Forests 
Coastal
wetlands 
Rock-pool 
assemblages 
Beaches Dunes 
Habitat/ 
Community: 
National, 
Regional and 
Conservancy 
reporting 
Coastal Forest 
 
Carex pumila Spinifex 
sericeus 
Desmoschoenus 
spiralis 
Plant species level: 
National, Regional, 
Conservancy, Area 
reporting 
Individual/ Iconic 
Plants: National, 
Regional, 
Conservancy, Area 
reporting 
Calystegia 
soldanella 
Monitoring 
methods/ tools:  
Remote Sensing, 
Condition Class 
Monitoring 
methods/ tools: 
Remote Sensing, 
Condition Class 
Monitoring 
methods/ tools: 
Line transects, 
photo points 
Monitoring 
methods/ tools: 
Line transects, 
photo points 
Pingao 
Pingao 
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Figure 5 
Demonstration of Wildlife Classification and Attachment to Levels of Monitoring Tool Application 
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Meta-asset type data collection: 
Remote Sensing, Condition 
Class, integration of lower level 
data  –  for national reporting 
Meta-level asset class data collation for use in 
management strategy: GIS Vegetation Wildlife Physical
Birds Mammals Invertebrates Reptiles Fish Amphibians 
Multi-Wildlife type data 
collection methods: 
Visual Assessment, integration 
of lower level data –  for national 
reporting
Seabirds Waders Wetland 
Birds 
Forest 
Birds 
Readily applicable bird surveying 
methods: integration of lower 
level data – for national, regional 
or conservancy reporting 
Open country Birds Birds of special 
significance 
Kakapo Takahe 
In-depth applicable bird 
surveying methods: Genetic 
mapping, full population 
surveys, nesting success, 
individual alert distance, etc  – 
for national, regional, 
conservancy, area office, field 
base reporting 
Asset 
level 
‘Class’ 
level 
‘Group’ 
level 
Readily applicable bird surveying 
methods: Alert Distance, 
Distance Sampling, Five minute 
bird counts – for national, 
regional, conservancy, area office 
reporting 
‘Species’ 
level 
‘Icon’ 
level 
Takahe: Tiritiri 
Matangi 
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2.5 Characteristics of the monitoring tools 
There are scores of monitoring tools used in a wide variety of applications. They range from 
the simple to the very complex, the cheap to implement to the very expensive to implement, 
the applied to the near-theoretical, and the reliable to the unreliable. We have attempted, 
based on the previous sections, to summarise and condense the range of tools and their 
characteristics to the following points, all of which can be summarised in the template 
presented in Figure 6.    
Figure 6 
Template for Techniques Used in Assessing Environmental Impact from Tourism 
 
Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
 
 
Description:  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
 
References:  
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Explanations for each component of the template are provided at the beginning of Part 2. 
 
 
2.6 Criteria for a Preliminary Scan of Potential Usefulness of the Tools 
Subsequent to identifying and summarising the tools (see sections 3.1-3.4) criteria have been 
developed and used for initial scanning of the potential for the tool to be applied to tourism 
monitoring in New Zealand. 
 
The criteria used for a preliminary evaluation of the potential of each tool are presented 
below: 
 
a. Is it Easily Understood, which is important for managers, scientists and other users? 
b. Is it Cost Effective, which is important for management agencies who need to 
implement the tool? 
c. Is it Fit for Use Now which means it can be implemented almost immediately? 
d. Is it Analytically Valid, an important question for subsequent use of the monitoring 
results? 
e. Is it Widely used, something which helps provide credibility and provides for 
comparability of findings? 
f. Is it Indicator Relevant, i.e., does it lead to the identification of indicators and/or is then 
consistent with their monitoring? 
g. Is it Relevant in other classes, i.e., can it also be used to monitor something in either or 
both the other classes, e.g., if a physical tool will it also be used to monitor vegetation or 
wildlife? 
 
A 'subjective' evaluation based on our experience and understanding of the literature was used 
to score each of the above on a Likert scale of 0=worst case, to 5=best case, with a sum total 
for each tool to provide a comparative evaluation across the range of tools in that class. A 
weighting factor of x2 was introduced for criteria (d), (f) and (g) to reflect their added 
importance within this investigation. 
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Chapter 3 
Analysis and Discussion 
3.1 Overall Findings 
Relatively little useful literature was found which compares different monitoring tools against 
a range of tourism (or even other discipline or issue) monitoring criteria, e.g., in terms of cost 
effectiveness. We find this surprising and unhelpful from both research and management 
perspectives. 
 
On the positive side we have found both tools and studies that offer much in the way of 
potential for tourism resource managers. In particular we note the development of: 
• Complementary community based and scientific monitoring; 
• Combined soil and vegetation monitoring, integrated with indicator selection; 
• Comparative experimental approaches to monitoring vegetation and impacts of 
tourism thereon; and 
• Resilience mapping and monitoring; 
as examples of new and emerging techniques that have potential in the field of tourism impact 
monitoring.   
 
It is also notable that there are tools appropriate for all management and reporting levels of 
the Department of Conservation (Figure 1) and as linked to the natural asset classifications in 
Figures 3-5. We have summarised the range of tools in each, by key asset class (Table 3). 
 
Table 3 
Number of Tools in Each Level of Analysis, By Asset Classification Type 
 
Level of Analysis (as 
per framework): 
 
Asset classification 
ONE:  
Landscape/ 
Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ 
Community/ 
Group 
THREE:  
Features/ 
Locality/ 
Species 
FOUR:  
Icon/ 
Individual 
Total number 
of tools 
 
Wildlife 
 
 
2 
 
19 
 
39 
 
 
8 
 
43 
 
Vegetation 
 
 
2 
 
8 
 
9 
 
0 
 
10 
 
Physical 
 
 
6 
 
19 
 
22 
 
2 
 
33 
 
Total 
 
 
9 
 
33 
 
59 
 
9 
 
91 
Note that some tools covered more than one asset hence the sum of columns 2-5 does not equate with the totals 
in column 6. 
 
Key findings related to each of the classification areas in Figures 3-5 are presented below. 
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3.2 Findings by Class 
Whilst there is often much in the way of criticism of previously used methods, the underlying 
field techniques remain relatively stable, with an exception relating to increasing usage of 
technologically based monitoring systems. Indeed, questions of power analysis, efficiency of 
sampling, and comparing efficacy of sampling methods are the subject of much scrutiny in 
recent literature, which point to emphasis on increasing cost-effectiveness.  
 
The classes of vegetation and wildlife are seemingly well served by a multitude of techniques. 
Whilst not all are necessarily of real relevance to research or monitoring directly concerned 
with conservation, some will make the shift without any real modification needed. A new and 
interesting trend is the possible use of plant traits as a means of assessing long-term climate 
change, and other land use impacts.  
 
Another trend is the increasing usage of community/peoples’ experiences for monitoring on a 
worldwide basis. The experiences of long serving staff members, who can probably get a gut 
feeling for local patterns, are deemed to be a reasonably good starting point. Some authors 
note that a wealth of experience may be lost if facilities are unavailable for long serving staff 
members to make notes about trends that they feel are happening. Another sector here 
involves surveys and questioning of the visitors themselves.  
 
In some, relatively poorly resourced places in the world, e.g., Peru, the experiences of the 
local users are directly incorporated into the work being carried out, as long as a standardised 
term of reference is available. Similarly, associations of nature watchers are also a potential 
resource here, and have been used for long periods in the UK and the USA. The recent call for 
help in sightings of the Southern right whale for DoC is a similar case. In this day and age of 
digital cameras, then a visitor’s record could be a useful exercise to help identify individuals 
in a population. Likewise, the creation of a checklist for a visitor pack to the iconic places 
could hold a few clues as to what is going on, as related to the earlier comments. 
 
3.2.1 Wildlife 
As noted above, the physical techniques for wildlife sampling remain relatively stable, albeit 
with a few modifications intended to improve their effectiveness. Various techniques are 
appropriate across the suite of wildlife to be surveyed, and can be subsumed under two broad 
categories: one using capture and physical sampling, and one using observational or aural 
techniques. Of the two, the second category is more common to research involving visitor use 
of an area. 
 
The first group (capture and physical sampling) includes physical examinations of material. 
This group of methods is not a promising field for solely tourism-impact research, bearing in 
mind the potential costs, and will be more appropriate to general zoology. However, in a 
different context, perhaps when concerned about the status of important or iconic species, the 
use of immunoassay or chemical analysis could indicate if stress levels are higher in some 
species than commensurate species elsewhere, or point out local sources of pollution. 
However, it must be noted that such testing itself may well prompt a change in behaviour in 
the target. Reducing the possibility of such change would be a problem that is looked at as 
part of a survey protocol. However, on the whole much of this material is less valid or more 
expensive than the assessment of tourism impact would warrant.  
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On the other hand, observational data (including the use of remote surveying techniques) are 
generally more widespread, and are considered less intrusive, unless the presence of the 
observer is a factor in the behaviour. Two types of survey are evident: one based on 
standardising the amount of effort (e.g. time, distance etc), and one based on results (when 
target are pre-determined), with the former being the most common. Differing techniques are 
required dependant on whether researchers are looking at species richness, presence-absence, 
absolute population estimates, relative abundance, and population density data, and the 
environments where assessment is being undertaken. 
 
As well as research into population dynamics, the other research field is research into 
individual species behaviour. The various behavioural studies on birds represent an area 
which may be appropriate for tourism impact research. The behavioural data may well be 
some of the easiest methods to correlate a change with the impact of a number of visitors, or 
provide an early detection system for issues that could arise. However, care must be taken 
with how behaviours are interpreted, as it may not clearly indicate anthropogenic disturbance. 
 
Of the various classes, birds, arguably, comprise the most studied vertebrate group in the 
world, with a wealth of techniques being described and developed for this purpose. Hutto and 
Young (2002) assert that birds are good for monitoring sustainability, and stress they may 
represent the most cost-effective method, therefore birds would be an appropriate indicator to 
measure the impacts of tourism. They go on to suggest also that the more common land birds 
should be monitored, rather than the rarer species although if these more rare birds are the 
attraction, then monitoring is needed. In New Zealand, there are several main bird sites that 
could be deemed site specific. These include the gannet colonies at Muriwai, and Cape 
Kidnappers in the Hawkes Bay, kiwis foraging on the beach in Stewart Island, the albatross 
colony at Taiaroa Heads, Kotuku at Okarito Lagoon, and penguins at a variety of sites on both 
main islands, with special significance at Oamaru, the Catlins, and the Otago Peninsula. 
Whilst there are others, they are not iconic and are less well-known, and, indeed, may not be 
emphasised in travel guides (such as the Lonely Planet, The Rough Guides, and the Footprint 
Handbooks). As a means of assessing future trends in international tourism activities, the 
various travel guides may provide a means of finding out what tourist are being guided 
towards. Travel Guides often mention particular places as being must-see, therefore these 
advertising has the potential to increase the numbers of visitors to these sites, especially the 
international tourists.   
 
Most land mammals in New Zealand are regarded as pests and will not normally be the actual 
subject of research into tourist impacts. However, some authors have noted that the presence 
of humans can attract unwanted predatory species, so the monitoring of pests may be 
required. For the most part, a suite of techniques is associated with the monitoring of land-
based predators, with methods being akin to tracking (Wilson and Delahay 2001). 
 
There is substantial research being undertaken into marine mammals, with acoustic surveys, 
visual surveys, body conditioning studies, and behavioural surveys all being undertaken. 
Many studies of marine mammals and associated anthropogenic impacts involve research 
from behavioural perspective in which potential changes in behaviour are analysed.  
 
Little in the tourism impact literature looks at the effects on amphibians or reptiles. In 
herpetofauna studies, the normal means of undertaking research indicates a reliance on 
trapping techniques, or gathering count data using line transects. There appears to be little in 
the way of developing more specialised observational techniques or those techniques which 
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assess changes in animal behaviour. Lizards could be important indicators as to impacts of 
tourism use, depending on the attributes of the research site, but this has not been indicated in 
the literature. There are only a small number of species of amphibian native to New Zealand, 
and these tend to be found in relatively inaccessible locations, and already have monitoring 
programmes in place.  
  
Whilst the top predators are often seen as keystone species, they may not be the most 
important ecosystem performance measure.  Conversely, monitoring the insect species may 
well provide better clues, especially as they may reflect their local conditions relatively 
quickly. Many authors have used invertebrates (e.g. Ghost Crabs, Beetles) as indicators of 
environmental change (Barros 2001, Martikanen and Kouki 2003).  Invertebrates may 
therefore be useful in assessing tourism impacts in many ecosystems, if some level of 
benchmark can be established. Trapping techniques are most commonly used, in concert with 
appropriate sampling size. There is a wealth of actual traps developed.  Many papers suggest 
that invertebrates will make good indicators of environmental change, due to their rapid 
generational turnover, which supposedly reflect changing conditions.   
 
One trend through the wildlife literature is the increase in the use of remote sampling methods 
and equipment. This is, of course, a double-edged sword. Some institutions are very well 
funded, and are able to cope with the advent of increasing numbers and improved 
technologies. However, some authors have noted that for long term studies, the initial outlay 
on equipment will be worthwhile when compared with cost of employing staff in the longer 
term. 
 
The other prevailing issue in the literature relates to devising more efficient means of 
developing longer term studies, in order to build up a more accurate picture of local 
population dynamics. Of late, much of the work has been related to the improvement of 
sampling procedures and protocols along with comparative discussion over the merits and 
accuracy of many currently preferred methods. The various parameters involved in surveying 
(including spatial and temporal) are manipulated and adjusted according to the situation, the 
species being studied, and the habitat that they are located within. Currently the most cited 
improvements revolve around the need for incorporating actual detection probability 
estimates into the research data. Much of this development is in the area of distance sampling, 
and the various means of developing detection probabilities such as using a double-observer 
sampling technique.  
 
3.2.2 Vegetation 
The range of standard methods employed for the survey and monitoring of vegetation has 
again been identified here as providing much of the appropriate ongoing basis for tourism 
impact monitoring. Probably the biggest advances are in the area of how best to strategically 
manage monitoring programmes and also in terms of setting up experimental approaches to 
assess likely impacts (i.e., V6 and V7). The advantage of the latter is that these approaches 
can be integrated with consideration of physical environment impacts. 
 
For plants, the general survey methods of tourism throughout ecology and botany are 
probably sufficient to view plants, and the impact thereof. This is partially because plants are 
often viewed in more community terms when deciding on impacts, rather than as individuals. 
Occasionally (e.g., Kauri roots or breakages of vegetation) there are individual plant effects 
easily ascribed to visitor activity.  There may be stretch and modification involved here, and 
as well as differentiation between surveying for tourisms purposes as opposed to surveying 
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for biodiversity, but by in large, the techniques are similar for all. However, there has been 
honing of the various rapid survey techniques, to enable managers to quickly determine 
problems with a level of consistency would be more useful. This includes the recent 
developments in using plant traits as an additional means of assessing vegetation change.  
 
3.2.3 Physical  
Whilst there is a wealth of information and techniques generated for assessing geological, 
geomorphological, and hydrophysical impacts, rarely are they used in tourism management, 
apart from the aforementioned track and campsite studies. Some recent research reports on 
comprehensive studies looking at various geophysical features to determine changes beyond 
the immediate area of usage (e.g. hydrological changes in Hawaii). It is also clear that some of 
the research in this area is likely to be extremely expensive and therefore from many 
management perspectives unlikely to be cost effective. Having said this there are promising 
approaches and these need to be further considered. 
 
Specific soil-based/erosion monitoring tools are diverse and often relatively expensive to 
undertake. They also lack connection with other classes in terms of their needs, i.e., 
vegetation and wildlife. However, the combined comparative soil and vegetation monitoring 
approach (P14) overcomes some of these limitations and has great potential. Another 
approach which connects overlapping opportunities are the Tourism Pressure Index (P20) and 
resilience mapping and monitoring (P33). 
 
Water, in lakes, rivers, geothermal resources and the marine environment, and quality thereof, 
is of growing interest. A variety of approaches address the effects of boating, e.g., erosion 
pins (P30), and these could be used more broadly and widely and connected with vegetation 
and wildlife monitoring. Equally, targeted nutrient monitoring (P29) could be used in isolated 
natural geothermal sites and/or caves in New Zealand and might well be cost effective. The 
marine environment and physical resources therein, and related wildlife and vegetation 
components could be addressed using a modification of the combined community based and 
geochemical technique (P26). 
 
For much of the work in this area it is clear that technological innovation in terms of data 
loggers, enhanced photopoint opportunities, and similar developments hold much potential. 
Where possible these approaches need to be integrated with related areas. 
 
 
3.3 Range of Tools and Potential Usefulness for Tourism Monitoring 
 Purposes 
We used the criteria in section 2.5. to undertake a preliminary assessment of the potential 
usefulness of the identified tools within the tourism monitoring sector (Tables 4-6). Table 7 
summarises this information in terms of indicating which are most promising from a visitor 
impact monitoring perspective. 
 
We used the criteria in section 2.5 to undertake a preliminary assessment of the potential 
usefulness of the identified tools within the tourism monitoring sector. For wildlife (Table 4), 
the most promising tools appear to be: 
• Standardised Search (W8); 
• Double-sampling (W10); 
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• Detectability Period (S23); and 
• Calculating Areas of Influence (W26). 
 
The first two tools are both means for measuring various aspects of population dynamics for 
wildlife.  The standardised search was specifically developed to assess patchy environments 
and its usefulness is related to its strong degree of flexibility. Alternately, Double-sampling 
uses existing methods, but specifically combines rapid assessment techniques and more 
intensive searches to accurately gauge wildlife information. The second two tools are related 
to identifying changes in wildlife behaviour that can be readily attributed to human intrusion. 
Normally the accurate assessment of animal behaviour requires expert knowledge, but using 
the detectability period requires less interpretation of animal behaviour and can be more easily 
quantified. The Areas of Influence approach allows information gathered from behavioural 
approaches to be translated into management decisions.  
 
Two methods which were not highlighted in the comparative evaluation but require 
mentioning are the Rapid Assessment of Sand Dune Degradation using Ghost Crabs (W42), 
and the use of Spider Webs as Environmental Indicators (W43). Both are examples of using 
relatively common wildlife to explicitly monitor tourism impacts on the physical 
environment, and are good examples of lateral thinking rather than just focussing on 
population dynamics. 
 
For vegetation (Table 5) the existing tools (V1-V5) will likely retain their utility for 
managers. We also believe the experimental tools (V6 and V7) have great promise including 
those that attempt to compare different levels and types of tourism use. These approaches 
could have additional benefits in helping defuse political issues where lobby groups are 
advocating for different uses with claims based on only anecdotal information. 
 
Finally for physical (Table 6) the most promising tools appear to be: 
• Photopoints (P12); 
• Comparative soil and vegetation monitoring for track condition assessment (P14); 
• Point sampling (P16); 
• Tourism Pressure Index and implications for site environmental status (P20); 
• Site Disturbance Record (SDR)(P21); 
• Condition monitoring using monitoring forms (P23); 
• Combined community based and geochemical technique (P26); 
• Dataloggers and automatic sensors (P27, P28); 
• Resiliency mapping and monitoring (P33). 
 
While much use is already made of photo points more care needs to be taken in research 
design of the programme, especially in terms of how best to measure change, intensity of 
effort, etc. Resiliency mapping and monitoring seems to have great potential because it allows 
integration between physical and vegetation requirements and also, on occasion, wildlife. As 
such it is a localised integrating tool which can work well on a GIS platform. 
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Table 4 
Comparative Evaluation of Wildlife Tools for Tourism Environmental Monitoring 
 
Criteria 
Easily 
Understood 
Cost 
Effective 
Fit for Use 
now 
Analytically 
Valid 
(x2) 
Widely used Indicator Relevant 
 
(x2) 
Relevant in other 
class(es) 
(x2) 
 
 
 
 
 
 
 
Tool 
 
 
 
 
 
 
 
Code 
0=difficult 
5=simple 
0=very 
expensive; 
5=cheap 
0=needs 
much work; 
5=ready now 
0=very difficult; 
5= extremely 
robust 
0=seldom used; 
5=very widely 
used 
0=difficult to connect; 
5=directly links to 
indicators 
0=no complementarity 
5=overlaps both 
physical and 
vegetation 
 
 
 
 
 
Weighted 
score 
(max=50) 
 
Underlying methods 
Line transects W1 5 5 5 4 5 8 10 42 
Point Counts W2 5 5 5 4 5 8 6 38 
Spot Mapping W3 2 2 3 6 3 8 6 30 
Area Search Method W4 4 3 4 6 3 8 8 36 
Observation based Behavioural Survey W5 3 3 3 6 4 8 2 29 
Call-Response W6 3 3 3 6 4 8 0 27 
General Remote Sensing W7 4 2 3 6 4 6 8 33 
 
Specialised methods based on underlying methods 
Standardised Search W8 1 3 2 6 1 8 6 27 
Distance Sampling W9 2 3 3 6 2 8 2 26 
Double Sampling W10 3 3 3 6 2 8 6 31 
Double-observer W11 3 2 3 6 2 6 2 24 
Timed Species Counts W12 3 3 3 4 2 6 4 25 
Count based monitoring W13 4 3 3 4 3 6 4 27 
Active Timed Area Search Method W14 4 3 4 6 4 8 4 33 
Time-balanced area-proportionate Transects W15 2 3 2 6 1 6 2 22 
Capture/Mark/Recapture W16 3 3 4 6 4 8 0 28 
Mackinnon Lists W17 3 4 3 4 2 4 2 22 
Driving Survey W18 5 4 3 2 2 6 2 24 
Roadside Point Counts W19 4 3 3 2 2 6 2 22 
Aerial Estimations W20 5 3 4 6 3 2 6 29 
 
Observation based methods 
Varied measurement of impact of whale watching 
on sperm whales 
W21 3 2 3 8 3 8 2 29 
Approach Point W22 4 4 4 2 4 8 2 28 
Detectability Period W23 4 4 4 8 4 8 2 34 
Alert Distance W24 3 3 3 6 4 8 2 29 
Instantaneous Scan Sampling and Controlled 
Approaches 
W25 4 3 3 8 3 8 2 31 
Calculating Areas of Influence W26 2 3 2 8 2 8 10 35 
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Audio-based methods 
Song Surveys W27 4 2 3 4 3 6 0 22 
Nest Departure Calls W28 2 3 2 4 1 6 0 18 
Acoustic Surveying of Bats W29 4 2 4 6 4 8 0 28 
Acoustic Surveying of inshore Dolphin calls W30 4 2 4 6 2 8 0 26 
Acoustic surveying of birds W31 4 2 4 6 2 8 0 26 
 
Remote methods 
Radar Survey W32 3 2 2 4 1 4 0 16 
Remote Photography and Camera Traps W33 3 2 3 6 2 6 0 22 
Track Plates W34 3 3 3 6 3 4 0 22 
Photo identification for estimating population size W35 2 2 2 4 2 4 2 18 
 
Unwanted organisms 
Track Counts W36 3 4 3 8 3 8 4 33 
Repeated Human Intrusion Experiments W37 3 4 2 6 2 6 0 23 
Other 
Condition Class Data W38 1 1 3 4 2 4 2 17 
Standardised Recording of Routine Observations W39 3 4 2 4 2 4 4 23 
Trapping Approaches W40 3 3 4 6 4 4 0 24 
Track surveys W41 2 2 3 6 3 6 0 22 
Rapid Assessment of Sand Dune Degradation 
using ghost crabs 
W42 3 4 3 6 1 6 2 25 
Spider Webs as Environmental Indicators W43 3 2 2 8 1 6 2 24 
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Table 5 
Comparative Evaluation of Vegetation Tools for Tourism Environmental Monitoring 
 
Criteria 
Easily 
Understood 
Cost 
Effective 
Fit for Use 
now 
Analytically 
Valid  
(x2) 
Widely used 
 
Indicator Relevant 
(x2) 
Relevant in other 
class(es) 
(x2) 
 
 
 
 
 
 
Tool 
 
 
 
 
 
 
Code 
0=difficult 
5=simple 
0=very 
expensive; 
5=cheap 
0=needs 
much work; 
5=ready now 
0=very difficult; 
5= extremely 
robust 
0=seldom used; 
5=very widely 
used 
0=difficult to connect; 
5=directly links to 
indicators 
0=no complementarity 
5=overlaps both 
wildlife and physical 
 
 
 
 
Weighted 
score 
(max=50) 
 
Standard surveys 
Line transect survey V1 5 4 5 8 5 8 6 41 
Nested intensity design V2 2 4 3 10 1 10 10 40 
Spatially intensive line intercept V3 2 4 3 10 1 10 10 40 
Quadrat survey V4 5 4 5 8 5 8 8 43 
Remote sensing sampling V5 4 3 4 8 3 10 10 42 
 
Experimental impact monitoring 
Experimental approaches: trampling V6 5 4 4 10 3 8 8 42 
Comparative experimental approaches – tramping 
vs biking 
V7 5 3 4 10 2 8 8 40 
Semi-Experimental: Reference Conditions 
(benchmarking) 
V8 3 3 4 8 2 8 8 36 
 
Other, targeted 
Observation-based: checklists V9 4 4 2 4 3 8 8 33 
Integrated global and local mapping and 
monitoring 
V10 1 1 1 6 1 8 8 26 
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Table 6 
Comparative Evaluation of Physical Tools for Tourism Environmental Monitoring 
 
Criteria 
Easily 
Understood 
Cost 
Effective 
Fit for Use 
now 
Analytically 
Valid 
(x2) 
Widely used 
(x2) 
Indicator Relevant Relevant in other 
class(es) 
(x2) 
 
 
 
 
 
 
Tool 
 
 
 
 
 
 
Code 
0=difficult 
5=simple 
0=very 
expensive; 
5=cheap 
0=needs 
much work; 
5=ready now 
0=very difficult; 
5= extremely 
robust 
0=seldom used; 
5=very widely 
used 
0=difficult to connect; 
5=directly links to 
indicators 
0=no complementarity 
5=overlaps both 
wildlife and vegetation 
 
 
 
 
Weighted 
score 
(max=50) 
 
Geomorphological and soil-based approaches: 
Geoindicators P1 3 3 2 8 2 4 0 22 
Anthroweathering P2 4 3 3 8 3 6 0 27 
Tolerable Soil Loss P3 2 2 1 8 1 8 0 22 
Soil measurement from runoff plots P4 4 3 3 8 2 6 0 26 
Soil measurement from stream discharge P5 3 1 3 6 1 2 0 16 
Soil measurement from vegetation patterns P6 2 3 3 8 2 8 6 32 
Soil field Measurement by soil profile description P7 3 2 3 8 2 6 2 26 
Soil field measurement by soil auger or probe P8 4 4 4 6 2 2 0 22 
 
Remote, including photography: 
Aerial photography and GIS P9 5 3 3 6 3 6 6 32 
Remote Sensing using the Landsat Thematic 
Mapper 
P10 4 1 2 6 3 6 8 30 
Checklist based monitoring using aerial 
photography 
P11 3 3 2 4 3 6 10 31 
Photopoints for measuring condition P12 5 3 4 6 5 8 6 37 
Acoustic semi-tomography P13 1 2 2 6 0 4 6 21 
 
Tracks, trails and campsites: 
Comparative soil and vegetation monitoring for 
track condition assessment 
P14 5 4 4 8 3 10 6 40 
Problem assessment method P15 4 4 4 8 3 8 2 33 
Point sampling (fixed distance) P16 4 4 4 8 4 8 6 38 
Multivariate analysis of key camp site indicators P17 3 3 4 10 3 4 6 33 
Trail condition class ratings P18 4 4 3 8 3 6 6 34 
Detailed Hydrophysical assessment of track 
condition 
P19 2 0 3 10 1 6 0 22 
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Physical asset status and human-induced changes: 
Tourism Pressure Index and implications for site 
environmental status 
P20 5 5 4 8 1 6 10 39 
Site Disturbance Record (SDR) P21 5 5 5 10 3 8 6 42 
 
Historic resource condition, but with potential for wider application 
Condition monitoring using existing records 
(baseline) 
P22 4 3 3 8 3 6 4 31 
Condition monitoring using monitoring forms 
(baseline) 
P23 4 4 3 6 4 8 8 37 
Condition monitoring using mapping P24 3 3 3 6 3 4 6 28 
 
Other, specific areas: 
Leaf litter breakdown in streams  P25 1 2 3 4 1 4 0 15 
Combined community based and geochemical 
technique 
P26 5 5 4 4 1 10 10 39 
Dataloggers and sensor based measuring stations P27 5 3 4 4 5 6 8 35 
Automatic sensor measurement of parameters P28 4 4 3 5 4 8 8 36 
Targeted Nutrient Monitoring P29 4 4 3 4 1 6 0 22 
Erosion pins to monitor boating impacts P30 5 5 5 4 1 8 6 34 
Rapid assessment techniques for rivers P31 2 4 1 2 1 2 6 18 
Visual assessments P32 4 4 3 3 4 8 8 34 
Resiliency Mapping and monitoring P33 3 2 3 5 2 10 10 35 
 
 
Table 7 
Summary of the Number of Tools in Each Evaluation Class 
 
Number of tools in each evaluation class Classification 
≥40 35-39 30-34 <30 Total 
Wildlife 1 3 7 32 43 
Vegetation 7 1 1 1 10 
Physical 2 8 10 13 33 
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Chapter 4 
Conclusions 
In this research we have identified 86 tools1 currently used for monitoring visitor impacts on 
the environment or with potential to be used for these purposes. We have managed to 
categorise these tools into one or more of the key asset classes of vegetation, wildlife or 
physical. It is notable that while there are numerous tools in both the wildlife and physical 
areas relatively few are found for vegetation. The latter reflects a largely ongoing satisfaction 
with the limited range of existing tools and the nature of vegetation itself. Wildlife, almost by 
definition, is more problematic – the monitoring requirements are far more complex and 
probably far more open to interpretation. Nevertheless there are new approaches to wildlife 
monitoring tool development that should be considered for visitor impact management 
purposes.  
 
Perhaps the biggest surprise from this study has been the lack of good research into 
comparative evaluation of monitoring tools against a range of accepted scientific and 
management criteria. There are numerous opportunities for such research to be undertaken 
and this is considered an issue the Department of Conservation might want to seek more 
research into. Another surprise is the continuing development of approaches which are 
clearly not cost effective, especially outside of countries such as the United States where 
many of these approaches are being investigated. Explicit investigations focused on a cost 
effectiveness criterion are therefore necessary. 
 
Finally, it is clear that there is continued voracity in the standard tools typically used by 
agencies in monitoring the impacts of visitors on the environment, e.g., line transects and 
photo points. Despite this finding it is also clear there are other approaches that have great 
potential to either complement or largely replace some of these techniques. The Department 
of Conservation and other visitor management agencies should consider these new 
developments when seeking to monitor visitor impacts on the environment. Furthermore, the 
management agencies should do this within an integrated framework developed around 
visitor related pressures on the environment, the state of that environment, and in terms of the 
agencies’ management response to these pressures. To these ends appropriate indicators and 
monitoring tools are absolute necessities. 
 
                                                 
1 Note that splitting and clumping of tools was not always easy, e.g., in the soils, remote sensing and vegetation monitoring areas. More 
 refinement of this taxonomy might have been undertaken but would have diverted attention from the key messages resulting from this 
 research. 
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Part 2 
The Templates 
Chapter 5 
Results 
The literature review has identified in excess of 86 different tools straddling a wide range of 
disciplines. All of these tools have been allocated within one or more of the higher level asset 
classification areas, i.e., Wildlife, Vegetation and/or Physical2. The tools are then roughly 
clumped but have not been prioritised in this presentation. A preliminary evaluation of the 
tools is presented in section 4. The individual parameters evaluated and summarised for the 
template are presented in the template key below. 
 
Template Key: 
 
Asset Class: Most tourism natural assets can be broadly categorised into one of three types 
(Cessford 1997, Hughey and Ward 2003):  
• Physical 
• Wildlife:  
• Vegetation: 
 
Technical Name: The name of the assessment technique is noted. However, not all 
techniques are noted by name in the literature and are therefore named on the basis of the 
prime objective of the technique. 
 
Description: This is a broad description of how to use the technique as where it is applicable.  
 
Time Frame: This refers to the time frame of the study. 
• Immediate or baseline 
• Short-term which are studies of less than six months  
• Medium term which is six months to 5 years 
• Long-term which is over a time-span of more than 5 years. 
 
Where used: this refers to the geographic region where the technique/method has commonly 
been used. This does not necessarily imply it cannot be used elsewhere. 
 
Environmental Classes: Most studies are targeted at one of three areas: Marine, Terrestrial, 
and Freshwater. Where the method occurs in ‘border’ environments, such as coasts or 
wetlands, both parent classes are highlighted. 
 
Specific Environments: The specific environment or specific wildlife specie that the 
technique has been applied to is noted. 
 
Climate: In most cases, the climate will not have much bearing on the technique. However, 
in some cases the climate has a strong bearing on the applicability of the technique. 
                                                 
2  A manual has been provided to the Department of Conservation, with each template and appropriate key reference articles. This manual 
 is available in both the Southern Regional Office in Christchurch and DoC's Head Office in Wellington. 
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Season: In most cases, the season will not have much bearing on the technique. However, in 
some cases the season has a strong use on the applicability of the technique. 
 
Level of Analysis: Refers to where the technique sits on the pyramid introduced in Figure 1. 
Some techniques are only suitable for either fine scale or large scale analysis, whereas are 
more versatile and deliberate delineation may be artificial. Levels two and three have much 
crossover in this regard.  
 
Primary Target: Refers to whether the technique is only used on one target at a time or can 
be used on multiple targets concurrently. The Composite category refers to those techniques 
which combine information from multiple targets 
 
Complexity: This category refers how complex the information derived is. 
• Low refers to singular simple causation studies, 
• Medium refers multiple simple causation studies,  
• High refers to a necessity for multiple causation studies before deriving an answer. 
 
Notes: This refers to how the technique may be applicable to Tourism studies.   
 
Staff Requirements: The first layer refers to the level of expertise needed for accurate 
evaluation, whereas the second layer refers to overall staffing numbers required to apply the 
technique. 
• Novice refers to little experience needed 
• Experienced means that some training and field work has been undertaken.  
• Consultants refer to the use scientists for some parts of the techniques.  
• Scientists refer to the need for scientific expertise in the bulk of the technique.  
• Volunteers refer to those techniques where volunteers provide most of the information. 
 
In terms of numbers, there are differing staffing levels required. One and two staff members 
are self explanatory. Team refers to a small number of researchers on a topic, whereas inter-
departmental refers to those studies where several teams are involved. Community are related 
to those regional studies, whereas national are the national scale studies. 
 
Technical Requirement: This refers to the level of equipment needed. 
• Low means very little technology or equipment is needed,  
• Medium means that some equipment is required.  
• High refers to those studies using fairly specialised equipment of high cost. 
 
Cost: This is simple evaluation of the relative overall cost to use the technique.  
• Low cost refer to both low equipment requirements ands/or low staff numbers.  
• Medium costs refer to both higher cost equipment or purchase of staff capacity.  
• High cost refers to very expensive equipment and high levels of staff involvement. 
 
Source literature: This refers to the origins of the literature and how the technique has been 
applied. 
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Main disadvantages or benefits: In this box we attempt to identify its potential for 
application in tourism monitoring, key points, potential limitations, etc. 
 
References: Actual references, as well as the original creators of the technique are noted 
(where possible).    
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5.1 Wildlife  
The wildlife tool templates have been organised in the following way. 
 
Underlying methods 
W1 Line transects 
W2 Point Counts 
W3 Spot Mapping 
W4 Area Search Method 
W5 Observation based Behavioural Survey 
W6 Call-Response 
W7 General Remote Sensing 
Specialised methods based on underlying methods 
W8 Standardised Search 
W9 Distance Sampling 
W10 Double Sampling 
W11 Double-observer 
W12 Timed Species Counts 
W13 Count based monitoring 
W14 Active Timed Area Search Method 
W15 Time-balanced area-proportionate Transects 
W16 Capture/Mark/Recapture 
W17 Mackinnon Lists 
W18 Driving Survey 
W19  Roadside Point Counts 
W20 Aerial Estimations  
Observation based methods 
W21 Varied measurement of impact of whale watching on sperm whales 
W22 Approach Point 
W23 Detectability Period 
W24 Alert Distance 
W25 Instantaneous Scan Sampling and Controlled Approaches 
W26 Calculating Areas of Influence 
Audio-based methods 
W27 Song Surveys 
W28 Nest Departure Calls 
W29 Acoustic Surveying of Bats 
W30 Acoustic Surveying of inshore Dolphin calls 
W31 Acoustic surveying of birds 
Remote methods 
W32 Radar Survey 
W33 Remote Photography and Camera Traps 
W34 Track Plates 
W35 Photo identification for estimating population size 
Unwanted organisms 
W36 Track Counts 
W37 Repeated Human Intrusion Experiments 
Other 
W38 Condition Class Data 
W39 Standardised Recording of Routine Observations 
37 
W40 Trapping Approaches 
W41 Track surveys 
W42 Rapid Assessment of Sand Dune Degradation using ghost crabs 
W43  Spider Webs as Environmental Indicators 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W1: Line transects 
 
Description: This approach is amongst the most popular methods for the detection of wildlife in a site for the purpose of establishing 
relative abundance and for density measures. Much work has been undertaken by many agencies to standardisation of the 
techniques for their purposes. It can be used in almost any terrestrial environment.  The premise is that one or more line 
transects of a standardised length (distance dependant on the purpose) are established. Then observers slowly walk down 
the line transect, and record/census any wildlife on the line transect, and those off the line, but to a predetermined 
maximum distance from the line. The major assumption for this technique is that all species on the line are detected.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
All     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Both temporary and permanent line transects can be set up. With current technology, the parameters of the line transect 
can be recorded and monitored long term. Recent use of line transects in regards to tourism impact has been to record the 
changes in local wildlife following large scale development. 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
For the sampling of small areas, several parallel line transects may be used, which increases the likelihood of locating all 
species in a given area. 
Issues of relative ‘detectability’ of species can affect standardisation, etc. 
 
References: Dobkin, D.S., Rich, A.C. 1998. Comparison of line-transect, spot-map, and point-count surveys for birds in riparian 
habitats of the great basin.  Journal of Field Ornithology. 69(3): 430-443. 
Buckland, S.T., Anderson, D.R., Burnham, K.P., Laake, J.L. 1993. Distance Sampling: estimating abundance of 
biological populations. Chapman and Hall: London. 
Raman, T.R.S. Assessment of census techniques for interspecific comparisons of tropical rainforest bird densities: a field 
evaluation in the Western Ghats, India. Ibis. 145(1): 9-21. 
Silveira, L., Jacomo, T. A., Alexandre, J., Diniz-Filho, F. 2003. Camera trap, line transect census and track surveys: a 
comparative evaluation. Biological Conservation. 114: 351-355. 
Walter, M.J., Hone, J. 2004. A comparison of 3 aerial survey techniques to estimate wild horse abundance in the 
Australian Alps. Wildlife Society Bulletin. 31(4): 1138-1149. 
Watson, A., Moss, R. 2004. Impacts of ski-development on ptarmigan (Lagopus mutus) at Cairn Gorm, Scotland. 
Biological Conservation. 116: 267-275. 
Weerheim, M.E., Klomp, N.I., Brunsting, A.M.H., Komdeur, J. 2003. Population size, breeding habitat and nest site 
distribution of little penguins (Eudyptula minor) on Montague Island, New South Wales. Wildlife Research. 30: 
151-157. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W2: Point Counts 
 
Description: A well established technique used worldwide to assess relative abundance. In this approach, a viewing point is 
established. From this viewing point, all species are recorded by an observer within a fixed period of time, and out to a 
predetermined distance limit. Detections are primarily done by song/sight during a fixed time across various locations. 
Popular for building an index of abundance for birds.   
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
All Mainly birds    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
An efficient way to collect wildlife count data over large areas. However, the results can be effected by season, time of 
day, and by detection probabilities of target species. Notably, this method requires experienced observers, or will only 
pick up singing birds. 
Some authors believe that this is more suitable as a complementary technique rather than being standalone. 
 
References: Buckland, S.T., Anderson, D.R., Burnham, K.P., Laake, J.L. 1993. Distance Sampling: estimating abundance of  
biological populations. Chapman and Hall: London. 
Dobkin, D.S., Rich, A.C. (1998). Comparison of line-transect, spot-map, and point-count surveys for birds in riparian 
habitats of the great basin.  Journal of Field Ornithology. 69(3): 430-443. 
Howell, C.A., Porneluzi, P.A., Clawson, R.L., Faaborg, J. (2004) Breeding density affects point-count accuracy in 
Missouri forest birds. Journal of Field Ornithology. 75(2): 123-133. 
Pagen, Rich W., Thompson, Frank R., Burhans, Dirk E. 2002. A comparison of point-count and mist-net detections of 
songbirds by habitat and time-of-season. Journal of Field Ornithology. 73(1): 53-59. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W3: Spot Mapping 
 
Description: For some species, especially territorial species, spot mapping is regarded as a good technique. Similar to the 
Area Search Method (W4), an observer walks through an area, but differs in that the researcher records the 
species and their location on a map. This should be carried out a number of times to ensure accuracy. 
Observation are marked on a detail-specific map and coded by observation types. It can be used to monitor 
the numbers of breeding territories for some birds. Densities can be estimated for common species. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
All     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ 
Ecosystem Class 
TWO: 
Terrain/ Habitat/ 
Community/ Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Generally considered a reliable method to obtain density estimates, but can be biased depending upon edge 
territories. 
 
 
 
 
References: Dieni, J.S., Jones, S.L. 2002. A field test of the area search method for measuring breeding bird populations. 
Journal of Field Ornithology. 73(3): 253-257. 
Dobkin, D.S., Rich, A.C. (1998). Comparison of line-transect, spot-map, and point-count surveys for birds in 
riparian habitats of the great basin.  Journal of Field Ornithology. 69(3): 430-443. 
Tobias, J.A., Seddon, N. 2002. Estimating population size in the subdesert mesite (Monias benshi): new 
methods and implications for conservation. Biological Conservation. 108: 199-212. 
Raman, T.R.S. 2002. Assessment of census techniques for interspecific comparisons of tropical rainforest bird 
densities: a field evaluation in the Western Ghats, India. Ibis. 145(1) 9-21. 
 
 
 
 
 
41 
 
Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W4: Area Search Method 
 
Description: Time and area constrained survey technique. Observers conduct surveys within a specific area – allowed to wander, 
alone or in small groups. Detected species are counted and recorded to detection type (song, call, visual) for a 20 minute 
period on each plot. Each plot surveyed 3 times with each visit separated by a week. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Grasslands Shelter belts    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Area search underestimated territory density by average of 26%. Good for training novices / volunteers. Effective in 
determining species composition of individual plots. Erratic for rare and low-density species. Less effective in 
characterising species composition of shelterbelt plots (more complex). 
 
 
References: Dieni, J. Scott, Jones, Stephanie, L. 2002. A field test of the area search method for measuring breeding bird populations. 
Journal of Field Ornithology. 73 (3): 253-257. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W5: Observation based Behavioural Survey 
 
Description: Overall impact of non-lethal human disturbance is increasingly being addressed in the behavioural ecology 
literature. The premise is that human disturbance causes the wildlife to take evasive actions, which take time 
away from fitness enhancing activities. Frid and Dill (2002) assess this impact as being a form of predation 
risk. Most studies of this type tend to use observation approaches in which deliberate changes in wildlife 
behaviour are recorded. This could include deliberate evasive behaviour changes, or changes in regular 
feeding routines or sites of habitation.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Most wildlife Birds Marine Mammals   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ 
Ecosystem Class 
TWO: 
Terrain/ Habitat/ 
Community/ Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:   
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The main disadvantage for observation-type approaches is that baseline information about regular wildlife 
reactions is required by the observer. For example, bush robins in New Zealand are attracted to people, 
whereas other species are more cryptic in their habits. This means that the technique is more suited to 
experienced or knowledgeable users. The other problem is that an overall sampling design is needed to 
provide long-term useful information. Whilst it may provide a quick means of assessing impacts, there can be 
a variety of other influences which may not be detectable at this stage. Care must be taken when using these 
methods as behavioural responses do not always correlate to population consequences (Gill et al 2001). 
Notably, changes in feeding behaviour are suitable for novice observers if the previous habits are known.  
 
References: Frid, A., Dill, L. 2002. Human-caused disturbance as a form of predation risk. Conservation Ecology 6(1): 
11.1 [online] URL: http//:www.consecol.org/vol6/iss1/art11  
Burger, J. 1998. Effects of motorboats and personal watercrafts on flight behaviour over a colony of common 
terns. Condor. 100:528-534. 
Burger, J., Gochfeld, M. 1998. Effects of ecotourists on bird behaviour at Loxahatchee National Wildlife 
Refuge, Florida. Environmental Conservation. 25: 13-21. 
Gill, J.A., Norris, K., Sutherland, W.J. 2001. Why behavioural may not reflect the population consequences of 
human disturbance. Biological Conservation. 97: 265-268. 
Rodgers Jr, J.A., Schwikert, S.T. 2002. Buffer-zone distances to protect foraging and loafing waterbirds from 
disturbances by personal watercraft and outboard-powered boats. Conservation Biology 16(1):216-224 
Taylor, A.R., Knight, R.L. (2004) Behavioural response of wildlife to human activity: terminology and 
methods. Wildlife Society Bulletin. 31(4): 1263-1271. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W6: Call-Response 
 
Description: Some bird species are difficult to detect by regular bird surveying techniques, owing to cryptic behaviour, difficult 
terrain, and other factors. For these species, the use of tape-playback calls to elicit responses can increase the 
‘detectability’ of the species. For this technique, observers first observe the area passively and record any observation. 
Following this they then play recordings for a standardised period of time, then wait for any response and record these 
details. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Marsh Birds Forest Birds    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Like other surveys of this type, details about the targeted species habits are required, including the likelihood of the 
response, and the sex of the responding target. Also, seasonal factors will also influence the effectiveness of the 
technique.  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The main disadvantage is that detailed information about the bird is required. It is often the male that sings, but care must 
be taken when trying to calculate whether information gained from this technique can be extrapolated into abundance 
figures. 
 
 
 
References: Bogner, H.E., Baldassarre, G.A. 2002. The effectiveness of Call-Response surveys for detecting least bitterns. Journal of 
Wildlife Management. 66(4): 976-984. 
Lor, S., Malecki, R.A. 2002. Call-response surveys to monitor marsh bird trends. Wildlife Society Bulletin. 30(4): 1195-
1201. 
Tobias, J.A., Seddon, N. 2002. Estimating population size in the subdesert mesite (Monias benshi): new methods and 
implications for conservation. Biological Conservation. 108: 199-212. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W7: General Remote Sensing  
 
Description: Many recent advances in monitoring techniques are dependant on the use of remote sensing equipment. These include 
those studies where intrusion by observers is not desirable. Various means are available including photo-point surveys, 
aerial photographs, satellite imagery, remote video viewing, camera traps, laser viewfinders, and pressure sensitive 
devices.    
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
All     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
 
References: Klemas, VV. 2001. Remote sensing of landscape-level coastal environmental indicators. Environmental Management. 
27(1): 47-57. 
Shuman, C.S., Ambrose, R.F. 2003. A comparison of remote sensing and ground-based methods for monitoring wetland 
restoration success. Restoration Ecology. 11(3): 325-333. 
Stevens, T. 2002. Rigor and representativeness in Marine protected Area design. Coastal Management. 30: 237-248. 
Bottilla, G.E., Gilchrist, G., Kift, A., Meredith, M.G. 2002. A pressure-sensitive wireless device for continuously 
monitoring avian nest attendance. Wildlife Society Bulletin. 30(4): 1033-1038. 
 
 
45 
 
Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W8: Standardised Search 
 
Description: This approach involves sampling across entire sites, but using robust results-based stopping rules consistently 
to standardise the searches, rather than an effort-based stopping rule. Results based stopping rules are based 
on using the data to determine when the sampling is complete. Any physical techniques may be used 
throughout the full survey, as long as they are consistently used. The stopping rule should be defined. For 
example, the sample may be completed when a certain number of previously un-encountered species are 
found in an interval time.   Is applicable to species richness, relative abundance and density studies. It also 
lends itself to variable-area sampling. Unlike other bird surveying techniques, overall sampling time is 
divided into intervals and the data noted for when the species was observed.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Birds     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ 
Ecosystem Class 
TWO: 
Terrain/ Habitat/ 
Community/ Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Although this method is applicable across all types of habitat, the author notes that this method is especially 
useful for patchy systems.  This may be of strong benefit when surveying in areas where the vegetation and 
the physical characteristics are fragmented.  Many tourist destinations are patchy, as infrastructure may break 
up the units.   
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
“Stopping rules should be carefully selected to minimise the chances that they are prematurely tripped” 
(Watson 2004:3). The main benefit of this method is its versatility for bird surveys, and that lenient and strict 
rules can be applied, according to the situation. 
The main disadvantage of this method is that it has yet to be the subject of comparative use by other authors. 
 
References: Watson, D.M. 2003. The ‘standardized search’: An improved way to conduct bird surveys. Austral Ecology. 
28: 515-52. 
Watson, D.M. 2004. Comparative Evaluation of new approaches to survey birds. Wildlife Research. 31: 1-11. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W9: Distance Sampling 
 
Description: Distance sampling is when the detection rate of a species is used in association with other techniques to calculate 
abundance. Some species are less likely to be detected than others, and this is calculated by measuring the distance from 
the observation point to the detected species, and the detection probabilities are estimated.  To calculate the detection 
probabilities, researchers need to undertake various independent survey techniques to assess the likelihood of detection 
on an individual basis.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Most Wildlife Lizards Birds   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: An increasingly popular technique modified amongst ornithologists, distance sampling provides more accurate 
abundance information by the inclusion of the probability of detection.  
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
References: Buckland, S.T., Anderson, D.R., Burnham, K.P., Laake, J.L. 1993. Distance Sampling: estimating abundance of  
biological populations. Chapman and Hall: London. 
Norvell, R.E., Howe, F.P., Parrish, J.R. (2003). A seven year comparison of relative-abundance and distance-sampling 
methods. The Auk. 120(4): 1013-1028. 
Rodda, G.H., Campbell, E.W. 2002. Distance sampling of forest snakes and lizards. Herpetological Review. 33(4): 271-
274. 
Rosenstock, S.S., Anderson, G.R., Giesen, K.M, Leukring, T., Carter, M.F. 2002. Landbird Counting techniques: Current 
practices and an alternative. The Auk. 119(1): 46-53. 
Tobias, J.A., Seddon, N. 2002. Estimating population size in the subdesert mesite (Monias benshi): new methods and 
implications for conservation. Biological Conservation. 108: 199-212. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W10: Double Sampling 
 
Description: Researchers initially survey a larger sized sample using a rapid assessment technique (e.g. uncorrected point counts or 
double observer method).  Then researchers survey a sub-sample of these plots using more intensive methods to allow 
the determination of the actual density of selected species. The ratio of mean counts derived from the rapid method to the 
actual density is used to adjust the results from the rapid method. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Tundra Uplands Wetlands   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Can be used to estimate absolute population size over large areas. 
 
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Works well when results from rapid methods correlate with actual density. Can be used to compare domains, even if 
detection differs. Total population size can be estimated by using double levels, ancillary information can be obtained.   
The rapid method can be changed according to the current research trends or the qualities or physical features of the 
environment being researched. 
 
 
References: Bart, J., Earnst, S. 2002. Double Sampling to estimate density and population trends in birds. The Auk. 119(1): 36-45. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W11: Double-Observer 
 
Description: This technique is often used in association with point-counts, but allows the estimation of detection probability by using 
two or more observers for research purposes. For each observation period, a ‘primary’ observer and a ‘secondary’ 
observer is specified for the given site. The ‘primary’ observer scans the whole site, and indicates to the secondary 
observer any selected species, which are then recorded. At the same time as this, the ‘secondary’ observer also scans the 
site, notes any species, but does not indicate to the primary observer any species seen. Any discrepancies are then used to 
calculate detection probabilities using various modelling tools.  ‘Primary’ and ‘Secondary’ roles should be rotated 
amongst the observers. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Birds     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The authors suggest that whilst two observers are the minimum required, they recommend that a third member be 
available to record the data, thereby ensuring that the secondary observer is free to scan.  
Actual estimation of distance can be variable between the observers; therefore the authors recommend that a fixed-
distance radius be employed to mitigate this source of error.   
 
 
References: Nichols, J.D., Hines, J.E., Sauer, J.R., Fallon, F.W., Fallon, J.E., Heglund, P.J. 2000. A double-observer approach for 
estimating detection probability and abundance from point counts.  The Auk. 117(2): 393-406. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W12: Timed Species Counts 
 
Description:  This approach allows observers to walk through the site, and build comprehensive species’ lists and build relative-
abundance data. A period of time (e.g. 1 hour) is determined, and then species noted are recorded and scored according 
to the time seen. A species seen in the first minutes gets a higher score than one seen in the last part of the hour. This 
method assumes that more common species will be seen earlier. If the technique is used several times, then the average 
score can be used for relative-abundance.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Rock Outcrops Other patchy lands    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
References: Trager M., Mistry S. 2003. Avian community composition of kopjes in a heterogeneous landscape. Oecologia. 135(3): 
458-468. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W13: Count based monitoring 
 
Description: The Northern Region Landbird Monitoring Programme. 300 transects each consisting of 10 permanently marked points 
visited every other year. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Forest Vegetation    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: This is simply an example of a long-term monitoring survey. 
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
By conducting permanent, long term monitoring transects on an alternative-year basis, researchers are free to use the 
intervening years, not only to add to the undersampled vegetation cover types but also to study the effects of 
management activities. 
 
 
 
References: Hutto, Richard, L., Young, Jock L. 2002. Regional landbird monitoring: perspectives from the Northern Rocky 
Mountains. Wildlife Society Bulletin. 30 (3): 738-750. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W14: Active Timed Area Search Method 
 
Description: Observer records number of each species seen while actively searching a certain area over fixed time. Usually in the 
order of 2 ha and 20 minutes. However, the subject of this particular study was to determine whether same-day or 
differing day surveying made any impact on the results. In this case, the authors suggest that different day studies tended 
to build better species richness estimates.   
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Forest     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Can allow for different day surveying. Notably, the different day survey was more efficient. There is increasing interest 
in the potential to vary sampling and monitoring programmes according to need while retaining statistical reliability with 
Field et al (2002) an example of this work. 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Effective in detecting individuals and species. Minimises biases due to time of day or weather conditions. Can be 
variation in observer accuracy across days. Repeating surveys across days is better to capture species richness.  
 
 
 
References: Field, S.A., Tyre, A.J., Possingham, H.P. 2002. Estimating bird species richness: How should repeat surveys be 
organised in time. Austral Ecology. 27: 624-629. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W15: Time-balanced area-proportionate transects 
 
Description: This approach has been developed to standardise the sampling of patchy environments. The size of the patch will 
determine the length of time used for surveying the patch. A large patch will have more survey site, but these may be 
sampled less frequently than a smaller patch with fewer sample sites. For example, a 40 ha site may have 4 sampling 
sites, each of which is surveyed once. A comparable patch, but only of 10ha may have only the one sampling site, but 
this is surveyed 4 times to ensure that the area-time proportions are maintained. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Most Forest    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
 
References: MacNally, R., Horrocks, G. 2002. Proportionate spatial sampling and equal-time sampling of mobile animals: a dilemma 
for inferring areal dependence. Austral Ecology. 22: 227-232. 
Watson, D.M. 2004. Comparative Evaluation of new approaches to survey birds. Wildlife Research. 31: 1-11. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W16: Capture/Mark/Recapture 
 
Description: This approach is used to more accurately translate population estimates into actual population sizes and population 
dynamics by marking ‘captured’ targets in some way, and then noting the rate of recapture at a later point. Not all 
recapture methods are dependant on physical capture, other methods may be based on ‘theoretical’ capture.  Such 
methods can be used with almost any species, and may be undertaken to complement other techniques. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Birds  Mammals Fish   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: A mark/recapture programme may be relevant when accurate assessment of the dynamic of a given population is needed, 
and whether local environmental conditions are changing in some way. For example, many coastal areas in New Zealand 
are being subjected to increasing levels of development, as well as increasing visitor use in more isolated areas for the 
purposes of bird or marine mammal sight-seeing. Changes in population may be indicative of pressures, but more detail 
on the population dynamics may indicate pressure beyond the localised impact.  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
A variety of ‘marking’ equipment or identification means exist, ranging from the use of photo-identification (especially 
for marine mammals) through to tags, through GPS equipment, and this leads to the wide range of costs associated with 
the technique. 
 
References: Conroy, M.J., Hines, J.E., Nichols, J.D., Krementz, D.G. 2000. Simultaneous use of Mark-Recapture and radio-telemetry 
to estimate survival, movement and capture rates. Journal of Wildlife Management. 64(1): 302-313. 
Walter, M.J., Hone, J. (2004). A comparison of 3 aerial survey techniques to estimate wild horse abundance in the 
Australian Alps. Wildlife Society Bulletin. 31(4): 1138-1149. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W17: Mackinnon Lists 
 
Description: This approach has been developed for the rapid assessment of species richness in areas where such information is 
lacking. The premise is that observers group their wildlife observations in consecutive order onto species lists (Ten or 
twenty is common) over a given period of time. Any species not previously recorded is used in building a species 
accumulation curve.   
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Tropical Forests     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: This technique is mainly for the purposes of sampling in tropical environments to assess areas rapidly for the purposes. 
Whilst it has been developed for birds, a similar method could also be used for the rapid assessment of invertebrates in 
New Zealand. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
It is important that all observations are noted, even those which cannot be positively identified by the researcher, as all 
information is required to build the model.  
 
 
 
 
References: Herzog, S.K., Kessler, M., Cahill, T.M. 2002. Estimating species richness of tropical bird communities from rapid 
assessment data. The Auk. 119(3): 749-769. 
O’Dea, N., Watson, J.E.M., Whittaker, R.J. (2004). Rapid Assessment in conservation research: a critique of avifaunal 
assessment techniques illustrated by Ecuadorian and Madagascan case study data. Diversity and Distributions. 10: 
55-63. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W18: Driving Survey 
 
Description: This is a simple rapid assessment method involving slowly driving along roads and counting species observed. The data 
is more properly for pilot studies and may provide clues for where more detailed research should be undertaken. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Forests     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: In some parts of New Zealand, a wide range of secondary roads (including forestry roads) may be suitable for 
undertaking this type of research.  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The main benefit is the very large areas that can be covered with this survey. 
 
Many disadvantages exist for this method, including a bias towards those species more frequently ranging near roads.  
The second main disadvantage is the low detection probability. 
 
 
References: Conway, C.J., Simon, J.C. 2003. Comparison of detection probability associated with burrowing owl survey methods. 
Journal of Wildlife Management. 67(3): 501-511. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W19: Roadside Point Counts 
 
Description: This is an elaboration on the driving survey (W15), and consists of short duration roadside point-counts on secondary 
roads. Uses a mix of observation and audio surveys to complete the observations. At each predetermined research point, 
researchers observe for a period of time and note any species. The authors of this paper used broadcasts to improve the 
likelihood of detection. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Similarly, it may be possible to use mountain bikes to range over some areas more slowly.  
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Really only useful for presence/absence surveys, but can establish range, or act as a pilot survey. 
 
Much smaller distances are coverable than in the previous driving survey technique. 
 
 
 
References: Conway, C.J., Simon, J.C. 2003. Comparison of detection probability associated with burrowing owl survey methods. 
Journal of Wildlife Management. 67(3): 501-511. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W20: Aerial Estimations and Surveys 
 
Description: The use of aerial estimation techniques is appropriate when the number of a given species is large enough to make 
counting difficult (e.g. seabird populations) or if the area that a given species ranges over is large (e.g. horse counting).  
It is possible to take photos / videos of an area from the air and then do counts to estimate population size. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Seabirds  Wild Horses Marine Mammals   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: The use of photographs may reduce estimation error by over half in comparison with directaerial observer estimation.  
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The main difficulty or error with any kind of aerial estimation is the differences in observation capacity of differing 
observers. This includes the actual sighting of the target species, which is compounded by environmental factors 
including vegetation, or wave action. This also relates to estimations of population size.  
 
Poor accuracy in some situations. Efficient over large geographic areas. 
 
References: Frederick, P.C., Hylton, B., Heath, J.A., Ruane, M. 2003. Accuracy and variation in estimates of large numbers of birds 
by individual observers using an aerial survey simulator. Journal of Field Ornithology. 74(3): 281-287.  
Southwell, C, de la Mare, B, Underwood, M, Quartararo, F, Cope, K. 2002. An automated system to log and process 
distance sight-resight aerial survey data. Wildlife Society Bulletin. 30(2): 394-404. 
Walter, M.J., Hone, J. 2004. A comparison of 3 aerial survey techniques to estimate wild horse abundance in the 
Australian Alps. Wildlife Society Bulletin 31(4): 1138-1149. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W21: Varied measurement of impact of whale watching on sperm 
whales 
 
Description: This approach used Non-intrusive methods to measure 7 behavioural parameters in order to assess tourism 
impact: (1) Respiration or blow interval (2) length of submergence (3) surfacing length (4) speed of 
movement of surface (5) orientation on surface (6) occurrence of ‘hasty’ dives (7) occurrence of aerial 
behaviours. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Ocean     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ 
Ecosystem Class 
TWO: 
Terrain/ Habitat/ 
Community/ Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: The paper used a mix of observation both from a research vessel and several points on shore. Photo id used to 
identify the individual whales. Individual whales observed before, during and after whale watching boats 
present. A variety of applications of this tool have, or are being made, in New Zealand. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
 
References: MacGibbon, J. 1991 cited in Ward, Jonet C., Beanland, Ruth A. 1996. Biophysical Impacts of Tourism. 
Centre for Resource Management Information Paper No 56, Centre for Resource Management Lincoln 
Environmental. 28, 59. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W22: Approach Point 
 
Description: Various means are available to quantify wildlife reaction to human disturbance. A simple procedure is where the 
experimenter notes the closest distance they can get to the target before the target takes evasive steps or ‘flushes’. The 
observer slowly walks (about three-five kilometres per hour) towards the wildlife species, and then measures the 
disturbance distance.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Most Wildlife Birds Marine Mammals   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: This is one of several ways to quantify behavioural patterns.  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Main disadvantage for observation type approaches is that baseline information about regular wildlife reactions is 
required by the observer. For example, bush robins in New Zealand are attracted to people, whereas other species can be 
more cryptic in their habits. This technique requires experienced observers who can locate the wildlife first. 
 
The main disadvantage is that this approach using deliberate approaches may not accurately portray the behaviour of 
visitors in some cases.  
 
References: Gutzwiller, K.J., Marcum, H.A., Harvey, H.B., Roth, J.D., Anderson, S.H. 1998. Bird tolerance to human intrusion in 
Wyoming montane forests. Condor. 100(3): 519-527. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W23: Detectability Period 
 
Description: This technique is similar to other observational approaches, but results for interpretation are based upon the amount of 
time the wildlife remains within the vicinity after first viewing the observer. Essentially the observers walk slowly 
along/in a transect/area, etc, until they observe a target species. Upon spotting the target they stop at a predetermined 
distance and measure how long before the wildlife moves away (see also W20).  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Birds     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Main disadvantage for observation type approaches is that baseline information about regular wildlife reactions is 
required by the observer. For example, bush robins in New Zealand are attracted to people, whereas other species can be 
more cryptic in their habits. This means that the technique is more suited to experienced observers  
This technique is less intrusive than the approach point, in that the observer is not deliberately moving continuously 
towards the target. 
 
References: Gutzwiller, K.J., Marcum, H.A., Harvey, H.B., Roth, J.D., Anderson, S.H. 1998. Bird tolerance to human intrusion in 
Wyoming montane forests. Condor. 100(3): 519-527. 
 
 
 
 
 
 
 
 
 
61 
 
Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W24: Alert Distance 
 
Description: The distance between an animal/bird and an approaching human at which point the animal / bird begins to exhibit alert 
behaviours (indicator of tolerance). Began approaches 35m away. Measured alert distance as distance at which individual 
raised its head and scanned. Distance estimation based on measured pace with metre tape (see also W20 and W21). 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Wooded parks     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
More conservative indicator of tolerance than flight distance because it includes buffer zone. May be modified by 
vegetation structure. 
 
 
 
 
References: Fernandez-Juricic, E., Jimenez, M. D., Lucas, E. 2001. Alert distance as an alternative measure or bird tolerance to 
human disturbance: implications for park design. Environmental Conservation. 28 (3): 263-269. 
 
 
 
 
 
 
 
 
 
 
 
62 
 
Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W25: Instantaneous Scan Sampling and Controlled Approaches 
 
Description: Baseline information about the target (e.g. seal) recorded, including time period in and out of the water without any 
disturbances. This can assess their active behaviours without anthropogenic impacts. Following this, the seal responses to 
controlled approaches by tourists were used to calculate minimum response distances. A large number of approaches 
were undertaken to ensure accuracy. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Coast     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: This technique, whilst used for seals, may easily be modified for use in other ways. For example, information about bird 
behaviour before and after infrastructural development may be recorded.  
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Useful for having both control/baseline information against which to assess human-induced changes. 
 
 
 
 
 
References: Boren, L, Gemmel, N.J. Barton, K.S. 2002. Tourist Disturbance on New Zealand Fur Seals, Arctocephalus forsteri. 
Australian Mammalogy. 24: 85-95. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W26: Calculating Areas of Influence 
 
Description: Many observational studies involve the deliberate approach to wildlife to elicit a response, using time or space 
parameters. This recreational technique differs in that the observers walk along trails etc, and make note of distance and 
angle of when the wildlife ‘flushed”. The distances can be used to calculate the zones needed for the non-disturbance of 
wildlife. These results are then extrapolated into determining how much of the wilderness area is affected by the trails or 
site.    
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Most Wildlife     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Many wildlife tourism impacts in New Zealand are non-lethal disturbance impacts, and changes in wildlife behaviour 
can indicate impacts from human disturbance. As well as identifying whether wildlife is changing behaviour in response 
to human intrusion, details about the approach point and flushing distance could also be used for managing the 
development of new sites, and determining the ‘area of influence’(Miller et al 2001). The area of influence is “the area 
that parallels a trail or line of human movement, from which wildlife will flush from a particular activity with a certain 
probability” (Taylor and Knight 2003).   
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
This technique is complementary to the many trail studies looking at physical and vegetative disturbance.    
 
 
 
 
References: Miller, S.G., Knight, R.L., Miller, C.K. 2001. Wildlife responses to pedestrians and dogs. Wildlife Society Bulletin. 29: 
124-132. 
Taylor, A.R., Knight, R.L. 2003. Wildlife response to recreation and associated visitor perceptions. Ecological 
Applications. 13(4): 951-963. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W27: Song Surveys 
 
Description: Like other audio methods, song surveys may represent a strong method of gathering information, especially in those 
areas where there are limitations on the ease of travel, visual identification of the targeted species, and other factors to the 
efficiency of visual surveys. Notably in dense forests, audio surveys were found to be accurate.   
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Forest Birds     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Similar to other audio-type surveys, this technique requires knowledge of the species life history characteristics.  Only 
those birds whose vocalisations are well-known and regular can be assessed using this method.   
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
 
References: Jimenez, I., Londono, G.A., Cadena, C.D. 2003. Efficiency, Bias, and consistency of visual and aural surveys of 
currassows (Cracidae) in tropical forests.  Journal of Field Ornithology.  74(3): 210-216. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W28: Nest Departure Calls 
 
Description: This technique is similar to other forms of song/audio survey, but uses specific audio characteristics of selected species 
for assessment. When some birds leave their nest site, they elicit a call to their mate. It is this call which is used for 
estimating whether a nest is in use or not, without getting too close to the bird site.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Wetlands     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Similar to other audio-type surveys, this technique requires knowledge of the species life history characteristics.  This 
method is only useful during the periods when a nest is in obvious use.  Compared with other audio surveys, the observer 
often needs to be closer to the target. Therefore a balance must be maintained between gathering information and 
possibly intruding on the target.  
 
References: Greenberg, R. 2003. The use of nest departure calls for surveying Swamp Sparrows. Journal of Field Ornithology. 74(1): 
12-16. 
Macdonald, M., Greenberg, R. 1991. Nest Departure Calls in New World songbirds. Condor. 93: 365-374. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W29: Acoustical Surveying of Bats 
 
Description: This approach uses ultrasonic equipment to detect the presence of bats in the survey site, and is regarded as being 
common in bat research. The researcher has the option of either passively or actively sampling the site. The first method 
refers to linking detection equipment to recording equipment in a form of remote surveying. The second, actively 
searching, refers to the researcher actively moving through the site and recording information. In this study, the 
researchers found that the more active method results in better quality data, and pick up more data.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Bats     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
References: Johnson, J.B., Menzel, M.A., Edwards. J.A., Ford, W.M. 2002. A comparison of 2 acoustical bat survey techniques. 
Wildlife Society Bulletin. 30(3): 931-936. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W30: Acoustical Surveying of Inshore Dolphin calls  
 
Description: This technique uses acoustical equipment to survey populations of cetaceans. The technique can provide  an 
estimate of relative abundance. The equipment is set up at a given site, and sound recording are made. Each 
call recording is digitized and can be displayed as spectrograms using a variety of programs. Most sounds can 
be separated and counted individually. “These can then which can be used to conservatively estimate group 
size” (Parijis et al 2002: 857).  To assess the potential distance or range of the equipment, noises from passing 
vessels can be used for calibration. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Cetaceans     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ 
Ecosystem Class 
TWO: 
Terrain/ Habitat/ 
Community/ Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: This method is useful when used in complement to visual survey methods, as well as visual mark-recapture 
experiments. Acoustic surveys are used for distance sampling techniques as they provide an independent 
means of detection. 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Acoustical equipment can be set up by relatively inexperienced staff, as the recording analysis can be 
undertaken at a later date by experts. 
 
 
 
 
References: Van Parijis, S.M., Smith, J., Corkeron, P.J. 2002. Using calls to estimate the abundance of inshore dolphins: a 
case study with Pacific humpback dolphins Sousa chinensis. Journal of Applied Ecology. 39: 853-864. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W31: Acoustical Surveys of Birds 
 
Description: The use of omnidirectional microphone system allows the possibility of setting up stations in a given area, and then 
making recordings of bird song from the surrounding area. This allows researchers to develop presence-absence data, as 
well as abundance data of local birdlife in the absence of human intrusion. The authors note that the distance limitation 
correspond to visual limitations in the area.  
 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Like other acoustic/recording methods, the main benefits of the method include an archiveable record of calls, the use of 
non-expert staff to collect the material, and the standardization of field data irrespective of changes in observers over 
time. Notably, the system still requires an experienced researcher to analyse the material. 
 
 
 
References: Hobson, K.A., Rempel, R.S., Greenwood, H., Turnbull, B., Van Wilgenberg, S.L. 2002. Acoustic Surveys of birds using 
electronic recordings: new potential from an omnidirectional microphone system. Wildlife Society Bulletin.. 30(3): 
709-720. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W32: Radar Survey 
 
Description: Radar surveying is a useful tool for detecting bird species in the atmosphere, especially those studies involving migrating 
birds.  The researchers set up a station which then uses radar to locate the birds.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Birds     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: It is likely that any radar systems will have to be transportable to increase its utility. In this case, the radar equipment was 
mounted on a vehicle. 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Apart from the costs, the main disadvantage is the difficulties in differentiating between bird species. Therefore the 
observer will need to be aware of characteristics such as flight speed to enable accuracy. Due to this issue, researchers 
should concentrate on one species at a given time. 
 
The main advantage is that radar surveying can occur at times when visual surveys are difficult, such as at night.   
 
References: Cooper, B.A, Blaha, R.J. 2002. Comparisons of radar and audio-visual counts of marbled murrelets during inland forest 
surveys. Wildlife Society Bulletin. 30(4): 1182-1194. 
Gauthreaux, S.A, Belser, C.G. 2003. Radar ornithology and biological conservation. The Auk. 120(2): 266-277. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W33: Remote Photography and Camera Traps 
 
Description: This approach is finding increasing usage in wildlife studies, with a corresponding rise in the amount and capability of 
equipment available to researchers.  In essence, the equipment is set to record information when the observer is not in the 
vicinity. The equipment needs to be located in the appropriate place for the target species, but the triggering mechanisms 
are either time-lapse or animal triggered via pressure plates or infrared sensors.   
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Most Wildlife Birds    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Some important species may warrant further careful monitoring, and allow for extra costs involved for purchasing any 
equipment initially. However, depending on the selected equipment, remote sensing may prove cost-effective over long 
periods of time as the cost of labour is reduced.  
Similar to traps, experienced users will need to select the location. 
  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The main benefit is that remote sensing is regarded as less intrusive on species targeted than other methods. 
 
The main disadvantage is that technical trouble shooting may be required should there be equipment failure. 
 
 
References: Cutler, T.L., Swann, D.E. 1999. Using remote photography in wildlife ecology: a review. Wildlife Society Bulletin. 27(3): 
571-581. 
Peterson, B.L., Kus, B.E., Deutschman, D.H. (2004). Determining nest predators for the Least Bell’s Vireo through point 
counts, tracking stations, and video photography. Journal of Field Ornithology. 75(1): 89-95. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W34: Track Plates 
 
Description: Use of a specially designed piece of non-electrical equipment to measure wildlife activity. It can be used for assessing 
the presence absence of a given species at a site. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: The author primarily focussed on one tree dwelling bird species, but suggests that an experienced user would be able to 
identify more than one species at any one time. In terms of tourism, stations could be set up in the vicinity of tourism 
sites to assess whether species are remaining in the area during tourism visits.   
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The main benefit of this would be able to establish the presence of birds without requiring the continual presence of an 
observer or to register the presence of cryptic or night species. Track plates represent another form of remote sensing, but 
is not dependant on electrical equipment. 
 
 
 
References: Mooney, K.A. 2002. Quantifying avian habitat use in forests using track plates. Journal of Field Ornithology. 73(4): 
392-398. 
Peterson, B.L., Kus, B.E., Deutschman, D.H. (2004). Determining nest predators for the Least Bell’s Vireo through point 
counts, tracking stations, and video photography. Journal of Field Ornithology. 75(1): 89-95. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W35: Photo identification for estimating population size 
 
Description: Photos are compared using the automated matching system (image analysis software) of Hiby and Lovell (1990) and all 
seals are assigned pattern qualities depending on the legibility of their natural markings. Seals are categorised in the same 
way using a set of criteria. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Marine Mammals     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Much similar work done in New Zealand. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Well tested in New Zealand for cetaceans generally. 
 
Key issue is stability of markings on marine mammals over time. 
 
 
 
References: Vincent, C., Meynier, L., Ridoux, V. 2001. Photo-identification in grey seals: legibility and stability of natural markings. 
Mammalia, t. 65 (3):363-372. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W36: Track Counts 
 
Description: This approach seeks to quantify whether undesirable pest species are increasing in number in the vicinity of a wildlife 
site. By using a variety of clues including tracks, faeces, scent marking, etc, it should be possible to assess whether 
carnivorous/predatory mammals are increasing in the area.   
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
All     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Some research has noted that some undesirables are attracted to previously unfrequented areas by the presence of 
humans. Therefore research into biophysical impacts of tourism should monitor the presence of undesirables over time.  
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
 
References: Watson, A., Moss, R. 2004. Impacts of ski-development on ptarmigan (Lagopus mutus) at Cairn Gorm, Scotland. 
Biological Conservation. 116: 267-275. 
Wilson, G.J., Delahay, R.J. 2001.  A review of methods to estimate the abundance of terrestrial carnivores using field 
signs and observation. Wildlife Research. 28:151-164. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W37: Repeated Human Intrusion Experiments  
 
Description: This approach sought to assess whether undesirable pest birds would increase in activity near sites of human intrusion, 
by using a series of experiments rather than by observational studies. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Forests     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Several introduced avian species are known to prey on native birds e.g. the Indian Mynah. It is unknown at this stage 
whether these species have similar habits, but this may warrant investigation.   
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
 
References: Gutzwiller, K.J. Riffell, S.K., Anderson, S.H. 2002. Repeated Human Intrusion and the potential for nest predation by 
gray jays. Journal of Wildlife Management. 66(2): 372-380. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W38: Condition Class Data 
 
Description: Monitoring changes in body condition can be a useful process for some wildlife species such as pinnipeds and cetaceans. 
In marine mammals, this is most often obtained by assessing the body composition, with particular reference to the 
blubber layers. Various techniques are available for this evaluation including ultrasonography (Webb et al 1997) and 
blood sampling to obtain data from total body water.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Pinnipeds Cetaceans Seabirds   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Designed to assess whether marine mammal population are under stress.  However, the body condition is more likely to 
affected by other environmental conditions in the area, e.g., fish stocks. However, if differing populations are in close 
proximity to each other, and one is the subject of visitor impacts, then some trends may be noted.   More direct methods 
can be used including the monitoring of heart rates. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
This tool’s use is heavily reliant on obtaining baseline information about local environmental conditions before any 
inferences can be made about whether visitor use is impacting on the wildlife.     
 
 
 
 
References: Diamond, A.W.; Devlin, C.M. 2003. Seabirds as Indicators of Changes in Marine Ecosystems: Ecological Monitoring on 
Machias Seal Island. Environmental Monitoring and Assessment. 88(1-3): 153-181. 
Tierney, M., Hindell, M., Lea, M., Tolli, D. 2001. A comparison of techniques to estimate body condition of southern 
elephant seals (Mirounga leonine). Wildlife Research. 28: 581-588. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W39: Standardised Recording of Routine Observations 
 
Description: Many surveys require the use of trained observers or researchers when assessing impacts in a region, and they 
are not available on a full time basis. This method differs as it uses the collective strength of community 
members to undertake the monitoring program. To be effective or usable, the means of recording need to be 
carefully selected in concert with the community to ensure usage, as well as the development of a protocol on 
identification.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Any     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ 
Ecosystem Class 
TWO: 
Terrain/ Habitat/ 
Community/ Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Community based approaches to conservation, including monitoring processes, are increasingly popular in 
many parts of the world. Community groups in tourism dependant areas could be utilised to provide 
information of sightings of particular species, which could then be used as early warning indicators, 
especially for well-known species. For example, in Arthurs Pass, long term trends in the presence of keas 
could be noted. 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
 
 
 
 
 
 
References: Danielsen, F., Balete, D.S., Poulsen, M.K., Enghoff, M., Nozawa, C.M., Jensen, Arne E. 2000. A simple 
system for monitoring biodiversity in protected areas of a developing country. Biodiversity and 
Conservation. 9(12): 1671-1705. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W40: Trapping Approaches 
 
Description: This is a very common approach for sampling invertebrate populations, although there are methods developed for 
vertebrates as well. A variety of traps have been developed for specific targets including pit traps, funnel traps, mist-
netting, flight intercept trap, pan traps, light traps, etc. Both lethal and non-lethal trap types are available or being 
developed for use in many different environments. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Wildlife     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Traps are an especially important means of sampling invertebrate populations. Invertebrates have been noted as being 
useful indicator species as they rapidly respond to environmental changes in their area. Much work has been undertaken 
in New Zealand to assess overall invertebrate diversity in many areas, and this could be used in concert with a 
monitoring programme for tourism use. This would be especially important in sensitive areas subjected to visitor use, as 
changes in invertebrate communities would provide early warnings.  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Whilst the setting of traps in an appropriate location requires some skill and knowledge of life-history, once set up, they 
could be maintained by less experienced observers. 
The main disadvantage of traps is the effect that they have on the target. Many invertebrate traps are lethal, and could 
affect survival rates of rare species. Even non-lethal traps used for birds, etc., may have a negative impact as the target 
becomes ‘stressed’ by captivity. 
 
References: Crisp, Phillippa N., Dickinson, K.J.M, Gibbs, G.W. 1998. Does native invertebrate diversity reflect native plant 
diversity? A case study from New Zealand and implications for conservation. Biological Conservation. 83(2):209-
220. 
Longino, J.T., Coddington, J., Colwell, R.K. 2002. The ant fauna of a tropical rainforest: estimating species richness 
three different ways. Ecology. 83: 689-702. 
Mattoni, R, Longcore, T, Novotny, V. 2002. Arthropod monitoring for fine-scale habitat analysis: A case study of the El 
Segundo sand dunes. Environmental Management. 25(4):445-452. 
Martikainen,P; Kouki,J. 2003. Sampling the rarest: threatened beetles in boreal forest biodiversity inventories. 
Biodiversity and Conservation. 12(9): 1815-1831. 
Newman, C, Buesching, CD, Macdonald, DW. 2003. Validating mammal monitoring methods and assessing the 
performance of volunteers in wildlife conservation - "Sed quis custodiet ipsos custodies?" Biological Conservation. 
113(2): 189-197. 
Pagen, Rich W., Thompson, Frank R., Burhans, Dirk E. 2002. A comparison of point-count and mist-net detections of 
songbirds by habitat and time-of-season. Journal of Field Ornithology. 73(1): 53-59. 
Silkey, M., Nur, N., Geupel, G.R. 1999. The use of mist-net capture rates to monitor annual variation in abundance: A 
validation study. The Condor. 101(2): 288-298. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W41: Track surveys 
 
Description: Uses a camera as the sampling unit (over a 1.5km long distance). A daily track census carried out for 44 days in each unit 
by driving a vehicle at 20km/hr. A brush of palm leaves was tied at the back of the vehicle and dragged in order to clean 
previously recorded tracks. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other (Brazil) 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
 Grasslands    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Most effective for detecting richness through time. Efficient and usually low cost but depends on suitable field conditions 
and experienced personnel. Can overestimate abundance by counting tracks more than once. 
 
 
 
References: Silveira, L., Jacomo, T. A., Alexandre, J., Diniz-Filho, F. 2003. Camera trap, line transect census and track surveys: a 
comparative evaluation. Biological Conservation. 114: 351-355. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W42: Rapid Assessment of Sand Dune Degradation using ghost crabs 
 
Description: A simple method that assesses biophysical impacts through identifying and analysing Ghost Crab population densities 
(via burrows). The authors sampled urban/non-urban beaches and counted the number of burrows in 30 1m2 quadrats at 
various points on the seashore. These can be used for both immediate assessment as well as longer term monitoring if 
permanent stations are established.   
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Crabs as bio-
indicators 
Beach     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Might be useful where beaches, etc., are used extensively for off-road vehicle travel. 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
A simple way of showing that impact of human activity on beaches. 
 
 
 
 
 
References: Barros, K. 2001. Ghost crabs as a tool for rapid assessment of human impacts on exposed sandy beaches. Biological 
Conservation. 97: 399-404. 
 
 
 
 
 
 
 
 
 
 
 
80 
 
Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
W43: Spider Webs as Environmental Indicators 
 
Description: Spider webs are a suitable medium for catching particulate matter. By chemically analysing materials found 
on the webs, the researcher can then identify local pollution issues. In this case, the researcher used the spider 
webs to assess local car air pollution, but suggested that there is a multiplicity of other purposes for which 
spider webs could be put.   
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Many terrestrial 
situations 
    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ 
Ecosystem Class 
TWO: 
Terrain/ Habitat/ 
Community/ Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Whilst this study concentrated on the identification of fibres chemically, there is the possibility that visual 
assessments of spider web ‘health’ could also be adapted/developed to serve as an early warning system. 
Examples of this include un-repaired webs as well as the colouration. 
 
Researcher would need to know the web-building capacity of their spider species. This includes working out 
whether a spider re-ingests and regularly rebuilds the web, or whether it simply repairs web-breakages as they 
occur.  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The major benefit is that the technique does not kill spiders outright. However, regular destruction of the 
webs could mean that the spider uses more energy in building webs or the amount of time that the web is 
available for trapping prey. 
 
 
References: Hose, G.C., James, J.M., Gray, M.R. (2002). Spider webs as environmental indicators. Environmental 
Pollution. 120:725-733. 
Martikainen, P., Kouki.J. 2003. Sampling the rarest: threatened beetles in boreal forest biodiversity 
inventories. Biodiversity and Conservation. 12(9): 1815-1831. 
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5.2 Vegetation 
The vegetation tool templates have been organised in the following way. 
Standard surveys 
V1 Line transect survey 
V2 Nested Intensity Design 
V3 Spatially Intensive Line Intercept 
V4 Quadrat survey 
V5 Remote Sensing Sampling 
Experimental impact monitoring 
V6 Experimental Approaches: Trampling 
V7 Comparative experimental approaches – tramping vs biking 
V8 Semi-Experimental: Reference Conditions (benchmarking) 
Other, targeted 
V9 Observation-Based: Checklists 
V10 Integrated global and local mapping and monitoring 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V1: Line transect survey 
 
Description: One of the most common approaches to vegetation sampling is the use of the Continuous Line Transect or slight variant 
thereof. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Islands     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: A simple method to employ, although it depends on the detail required of the vegetation monitored, i.e., careful choice of 
indicator is required. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
A standard technique with world-wide application. 
 
 
 
 
 
References: Irving Oxley, A.C., Brown, R.D. 2003. Sustainability of wilderness sea kayaking in the Bay of Fundy, Canada. Ocean 
and Coastal Management. 46: 189-197. 
Gustafsson, L. 2002. Presence and Abundance of Red-Listed Plant Species in Swedish Forests.  
Conservation Biology 16(2): 377-388. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V2: Nested Intensity Design 
 
Description: Nested Intensity Design is an approach for sampling large regions effectively, through the use of differing plot sizes.   
• Modified Whittaker Plot:  
• Multiple Scale Intensive: Uses a variety of plot sizes  
• Single Scale Extensive: many small plots within a given area. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Mountain 
environment 
    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Sampling is relatively straight forward but statistical analysis is, in the initial stages, complex. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
This tool enables managers to choose sampling intensity according to need/priority. It has potential in tourism 
management because, for example, tourism infrastructure development including tracks may impact on distribution of 
plant species, lead to weed infestation, etc. 
 
 
 
References: Barnett, D. T., Stohlgren, T.J. 2003. A nested-intensity design for surveying plant diversity. Biodiversity and 
Conservation. 12: 255-378. 
Stohlgren, T.J., Chong, G.W., Kalkhan, M. A., Schell, L.D. 1997. Rapid assessment of plant diversity patterns: a 
methodology for landscapes. Environmental and Monitoring Assessment. 48: 25-43. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V3: Spatially Intensive Line Intercept 
 
Description: Line transect sampling, alongside the quadrat approach, is the other main form of vegetation sampling and associated 
monitoring programmes. In the Shuman and Ambrose (2003) study the method was used to determine species 
composition and cover in restored wetlands. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Wetlands     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Note that the Shuman and Ambrose (2003) study provides an excellent comparison between this method and quadrat 
sampling and remote sensing sampling. There appears to be little difference between the comparable utility of the 
methods, thus designing an appropriate sampling regime to ensure robust results is the key ingredient (as it is with almost 
all other methods). 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Ground based methods are good for small areas, e.g., along tracks or around campsites. They are superior in terms of 
allowing species to be identified. The bigger and more diverse the area then the more advantageous remote sensing is, 
e.g., potentially in terms of monitoring dune lands or riverbeds, or other areas where vehicle-based tourism is important. 
 
 
 
References: Shuman, C.S., Ambrose, R.F. 2003. A comparison of Remote Sensing and Ground-Based methods for monitoring 
wetland restoration success. Restoration Ecology. 11(3): 325-333. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V4: Quadrat survey 
 
Description: The quadrat method, alongside line transect sampling, is the other main form of vegetation sampling and associated 
monitoring programmes. In the Shuman and Ambrose (2003) study the method was used to determine species 
composition and cover in restored wetlands. Randomly placed quadrats are normally used and cover and species 
diversity within the quadrat are measured. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Wetlands     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Note that the Shuman and Ambrose (2003) study provides an excellent comparison between this method and spatial 
intensity line intercept sampling and remote sensing sampling. There appears to be little difference between the 
comparable utility of the methods, thus designing an appropriate sampling regime to ensure robust results is the key 
ingredient (as it is with almost all other methods). 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Ground based methods are good for small areas, e.g., along tracks or around campsites. They are superior in terms of 
allowing species to be identified. The bigger and more diverse the area then the more advantageous remote sensing is, 
e.g., potentially in terms of monitoring dune lands or riverbeds, or other areas where vehicle-based tourism is important. 
 
 
 
References: Shuman, C.S., Ambrose, R.F. 2003. A comparison of Remote Sensing and Ground-Based methods for monitoring 
wetland restoration success. Restoration Ecology. 11(3): 325-333. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V5: Remote Sensing Sampling 
 
Description: Used low altitude, high resolution and colour and colour infrared photography to determine species composition and 
cover in restored wetlands. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Wetlands     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Note that the Shuman and Ambrose (2003) study provides an excellent comparison between this method and quadrat 
sampling and spatial intensity line intercept sampling. The technique applied provided an accurate and efficient means of 
sampling cover but individual species were unable to be identified precluding estimates of species density and 
distribution. 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Good for monitoring simple, e.g., single species, habitat types or when species identification is not deemed important. 
Also very efficient over large areas, compared with line transect or quadrat methods, e.g., potentially in terms of 
monitoring dune lands or riverbeds, or other areas where vehicle-based tourism is important. 
 
 
 
References: Shuman, C.S., Ambrose, R.F. 2003. A comparison of Remote Sensing and Ground-Based methods for monitoring 
wetland restoration success. Restoration Ecology. 11(3): 325-333. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V6: Experimental Approaches: Trampling 
 
Description: Involved setting up experimental track sections and subjecting each to different numbers of trampers under controlled 
conditions and recording the effects to determine limits of acceptable change and monitoring to ensure these are not 
exceeded. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Alpine  Forest    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Requires skills in identifying appropriate sampling sites that will mirror those where tracks, etc., are to be developed. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Useful approach to determine sustainable of proposed tracks and track use under a variety of different conditions. 
Provides a basis for ongoing monitoring. 
 
 
 
 
References: Lemauviel S, Roze F. 2003. Response of three plant communities to trampling in a sand dune system in Brittany 
(France). Environmental Management. 31(2): 227-235. 
Whinam, J., Chilcott, N.M. 1999. Impacts of trampling on alpine environments in central Tasmania. Journal of 
Environmental Management. 57: 205-220. 
Whinam, J., Chilcott, N.M. 2003. Impacts after four years of experimental trampling on alpine/sub-alpine environments 
in western Tasmania. Journal of Environmental Management. 67: 339-351. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V7: Comparative experimental approaches –tramping vs biking 
 
Description: Tool to compare mountain biking to hiking effects on both the under story and soil of a forest. Tested 5 different 
intensities of each activity, after first gathering key baseline data. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Mountain forest     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Experimental approach which is easy to define, implement and analyse. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Excellent approach to comparing the relative impacts of two different forms or recreation and monitoring the ongoing 
recovery. 
 
 
 
 
References: Thurston, E., Reader, R.J. 2001. Impacts of experimentally applied mountain biking and hiking on vegetation and soil of 
a deciduous forest. Environmental Management. 27(3): 397-409. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V8: Semi-Experimental: Reference Conditions (benchmarking) 
 
Description: Based on the need to identify reference conditions (probably now more commonly referred to as benchmarking) prior to 
management and ongoing monitoring. Relies on quantified sampling programmes measuring a range of vegetation and 
soil physical and chemical conditions 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Semi arid rangeland     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Requires detailed vegetation and physical sampling and data analysis. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Benchmarking is rapidly increasing in importance in conservation management. Designing cost effective tools for 
gathering baseline benchmarking or reference information is occurring. The studies below contribute to that 
development. 
 
 
 
 
References: Gruchy, M.A., Mathes, U., Gerrath, J.A., Larson, D.W. 2001. Natural recovery and the restoration potential of severely 
disturbed talus vegetation at Niagara Falls: Assessment using a reference system. Restoration Ecology. 9(3): 311-
325. 
Prober, S.M., Lunt, I.D., Thiele, K.R. 2002. Determining reference conditions for management and restoration of 
temperate grassy woodlands: relationships among trees, topsoils and understorey flora in little-grazed remnants. 
Australian Journal of Botany. 50(6): 687-697. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V9: Observation-Based: Checklists 
 
Description: Checklists are recordings made by observers in the field, and their relevance and potential is related to the level of use by 
the observers. Use a functionally based subset of species - and the plant diversity is used to assess vulnerability. When 
Checklists are standardised and collected in sufficient numbers, they can assess many things.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
ALL, e.g. Coastal Dunes Bird Surveys   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Droege et al. (1998: 113&) note that “under most circumstances it is impossible to statistically validate estimates of 
trends from a checklist programme”. However, the trend data can be used to direct the appropriate scientific research to 
then validate or otherwise these trends. 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Checklists can be used to detect large scale changes, but they are not very good statistically. Care needs to be taken to 
match the checklist monitoring to appropriate intervention when necessary by scientists and managers. 
 
 
 
 
References: Droege, S., Cye, A., Larivee, J. 1998. Checklists: An underused tool for the inventory and monitoring of plants and 
animals. Conservation Biology. 12(5): 1134-1138 
Williams, A.T., Alveirinho-Dias, J., Novo, F.G., Garcia-Mora, M.R., Curr, R., Pereira, A. 2001. Integrated coastal dune 
management: checklists. Continental Shelf Research. 21: 1937-1960. (see alsoTemplate P6) 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
V10: Integrated global and local mapping and monitoring 
 
Description: 23 categories proposed for mapping and monitoring at any scale, providing for local and global comparisons. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
All but coastal 
vegetation 
    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Note that Adams (1999) is proposing this system. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
From a tourism management perspective, and given the often micro scale of tourism activities, there seems relatively 
little potential for using this tool. However, if it was developed for areas where vehicle use is common, e.g., beaches, 
dunes, ridge tops and river beds, then there may be further potential. 
 
 
 
References: Adams, J.M. 1999. A suggestion for an improved vegetation scheme for local and global mapping and monitoring. 
Environmental Management. 23(1): 1-13. 
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5.3 Physical 
The physical tool templates have been organised in the following way. 
 
Geomorphological and soil-based approaches: 
P1  Geoindicators 
P2  Anthroweathering 
P3  Tolerable Soil Loss 
P4  Soil measurement from runoff plots 
P5  Soil measurement from stream discharge 
P6  Soil measurement from vegetation patterns 
P7  Soil field Measurement by soil profile description 
P8  Soil field measurement by soil auger or probe 
Remote, including photography: 
P9  Aerial photography and GIS 
P10 Remote Sensing using the Landsat Thematic Mapper 
P11 Checklist based monitoring using aerial photography 
P12 Photopoints for measuring condition 
P13 Acoustic semi-tomography 
Tracks, trails and campsites: 
P14 Comparative soil and vegetation monitoring for track condition assessment 
P15 Problem assessment method 
P16 Point sampling (fixed distance) 
P17 Multivariate analysis of key camp site indicators 
P18 Trail condition class ratings 
P19 Detailed Hydrophysical assessment of track condition 
Physical asset status and human-induced changes: 
P20 Tourism Pressure Index and implications for site environmental status 
P21 Site Disturbance Record (SDR) 
Historic resource condition, but with potential for wider application 
P22 Condition monitoring using existing records (baseline) 
P23 Condition monitoring using monitoring forms (baseline) 
P24 Condition monitoring using mapping 
Other, specific areas: 
P25  Leaf litter breakdown in streams as a measure of human impact 
P26 Combined community based and geochemical technique 
P27 Dataloggers and sensor based measuring stations 
P28 Automatic sensor measurement of parameters 
P29 Targeted Nutrient Monitoring 
P30 Erosion pins to monitor boating impacts 
P31 Rapid assessment techniques for rivers 
P32 Visual assessments 
P33  Resiliency mapping and monitoring 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P1: Geoindicators 
 
Description: Geoindicators are an approach for understanding rapid (<100 years) changes in the natural environment. An International 
Working Group of the International Union of Geological Sciences developed the indicators. 27 geoindicators developed, 
e.g., coral chemistry and growth patterns, karst activity and volcanic unrest. Potentially useful at a range of levels for 
understanding the natural changes occur at the landscape level. Can be used with aerial or satellite photography. 
 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
All, e.g. Karst Volcanic   
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Designed to be used to establish baseline conditions which could, for example, be important at major tourism sites, e.g., 
Milford Sound or Mount Cook, and then as a basis for assessing change over time. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
While the tool allows baselines to be established it also, for some indicators, allows a distinction to be made between 
natural and human-caused change and thus trends in change (see Higgins and Wood 2001: 240). Advantageous also in 
that the indicators are now widely accepted and the method has a sound scientific and practical footing. 
 
 
References: Berger, A. 1997. Assessing Rapid Environmental Change using Geoindicators. Environmental Geology. 32(1): 36-44. 
Berger, A. 2002. Tracking rapid Geological Change. Episodes. 25(3): 154-159. 
Higgins, R.D., Wood, J. 2001. Geoindicators: a tool for monitoring the ecosystem and understanding the resources. 
Pp239-244 In: D. Harmon (ed). Crossing Boundaries in Park Management: Proceedings of the 11th Conference on 
Research and Resource Management in Parks and Public Lands. The George Wright Society, Hancock, Michigan. 
Zuquette, L.V., Pejon, O.J., dos Santos Collares, J.Q. 2004. Land Degradation Assessment Based on Environmental 
Geoindicators in the Fortaleza Metropolitan Region, Sate of Ceara, Brazil. Environmental Geology. 45: 408-425. 
 
See: http://www.lgt.lt/geoin/print.php?did=nps_usage, accessed 16-6-04 re Geoindicators. 
See: http://science.nature.nps.gov/im/monitor/vsmTG.htm#TechGuide, accessed 16-6-04 re US National Parks Service 
monitoring guidance. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P2: Anthroweathering 
 
Description: A framework for considering human impacts on weathering of rock, etc. Used in a case study to examine a US 
archaeological site. Chemical tests used to measure rates of change comparing non-human to human induced rates of 
change. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Historic or 
archaeological 
resources 
    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Potential for use at sensitive historic or archaeological sites; for use in karst systems and for tracking over substrates that 
might be influenced by human-induced changes. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Both theory and practice appear sound and method has potential for New Zealand. DoC would require appropriately 
skilled personnel or to out-source to an appropriate research organisation to undertake monitoring of this sort. 
 
 
 
 
References: Pope, G.A., Meierding, T.C., Paradise, T.R. 2002. Geomorphology’s role in the study of weathering of cultural stone. 
Geomorphology. 47: 211-225. 
Pope, G.A., Rubenstein, R. 1999. Anthroweathering: Theoretical Framework and Case Study for Human-Impacted 
Weathering. Geoarchaeology: An International Journal. 14(3): 247-264. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P3: Tolerable Soil Loss 
 
Description: Based on US regulatory programme that uses soil erosion models to determine compliance with requirements that 
erosion be kept below a defined allowable level. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Any     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Key concept is tolerable soil loss rate (T). If ‘T’ is matched by replacement then this equates to sustainability. As applied 
is closely linked to agricultural practices. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Might have potential to be applied to track management in terms of defining acceptable loss and measuring rates change, 
but borders on the complex for small scale and micro-management issues. 
 
 
 
 
References: Renschler, C.S., Harbor, J. 2002. Soil erosion assessment tools from point to regional scales – the role of 
geomorphologists  in land management research and implementation. Geomorphology. 47: 189-209. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P4: Soil  measurement from runoff plots 
 
Description: Hydrological technique. Entails establishing bounded plots to collect surface runoff. With flow collecting device at 
outlet. Can be modified to trap sediment and calculate depth or volume of surface erosion. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Surface erosion     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Surface erosion only. Good for calculating volume of surface erosion. Sensitive to change in short time and over short 
distance. Continuous monitoring needed for long time to obtain enough data. 
 
 
 
 
References: Hicks, D. L. 2001. A summary of techniques for measuring soil erosion. Environmental performance indicators, 
Technical Paper No 69 Land. Wellington, Ministry for the Environment.  
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P5: Soil  measurement from stream discharge 
 
Description: Hydrological technique that entails collecting suspended sediment and / or bedload with sampler; alternatively indirect 
measurement, e.g., turbidity meter or bedload plate, calibrated so that readings can be converted to sediment 
concentrations. Provided streamflow is also recorded, sediment concentrations may be converted to volumes eroded from 
upstream catchment. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Surface erosion Streambank Gully Mass movement  
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Good for calculating volume for surface erosion, streambank, gully and mass movement but limited for depth. This 
method might be of value in monitoring discharges from tourism caves, or from tracking in highly erosion prone and 
sensitive environments. 
 
 
 
References: Hicks, D. L. 2001. A summary of techniques for measuring soil erosion. Environmental performance indicators, 
Technical Paper No 69 Land. Wellington, Ministry for the Environment.  
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P6: Soil  measurement from vegetation patterns 
 
Description: Ecological techniques which infer soil disturbance from plant cover e.g. canopy disturbance, indicator species, and 
species succession. Requires field calibration i.e. examination of soil beneath a sample of different vegetation covers to 
confirm whether disturbance is due to erosion / deposition, or other causes. Provided this is done, the technique can be 
used to measure areas of eroded / deposited soil. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Surface erosion Streambank Gully Mass movement  
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Of limited application for calculating erosion of area. Only when erosion severed enough to disturb vegetation. 
 
 
 
 
References: Hicks, D. L. 2001. A summary of techniques for measuring soil erosion. Environmental performance indicators, 
Technical Paper No 69 Land. Wellington, Ministry for the Environment. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P7: Soil field Measurement by soil profile description 
 
Description: Observation of different horizons’ appearance and depth in the soil profile. Provided changes are not attributable to other 
causes, erosion / deposition may be inferred by interpreting change in a single profile over time; or by interpreting 
differences between profiles for the same soil at two sites; or statistical analysis of variation in horizons’ depth for the 
same soil at numerous sites. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Surface erosion Streambank Gully Mass movement  
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Good for measuring change in depth but not area or volume. Difficult to tell whether changes from erosion or other 
factors. 
 
 
 
 
References: Hicks, D. L. 2001. A summary of techniques for measuring soil erosion. Environmental performance indicators, 
Technical Paper No 69 Land. Wellington, Ministry for the Environment. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P8: Soil field measurement by soil auger or probe 
 
Description: Measurement of total depth to bottom of soil profile, by inserting an auger or graduated steel probe. Erosion or 
deposition may be measured by repeat observation at a single site; or by comparison of depth for the same soil at two 
sites, one known to be eroded and one not; or statistical analysis of depth variation for the same soil at numerous sites 
where extent of erosion is unknown. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Surface erosion Streambank Gully Mass movement  
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Good for depth but not area or volume. Difficult to tell whether change is from erosion or other factors. 
 
 
 
 
References: Hicks, D. L. 2001. A summary of techniques for measuring soil erosion. Environmental performance indicators, 
Technical Paper No 69 Land. Wellington, Ministry for the Environment. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P9: Aerial photography and GIS 
 
Description: Used aerial photos that were digitised to measure tracking changes on the ground over time. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Beaches     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Can be applied to large areas using limited resources. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
A relatively simple system to use. Produces robust data that can easily be compared over time. Priskin (2003: 153) 
observes that “… biotic indicators may have yielded a more comprehensive view of levels of degradation. However, 
such assessment are limited by cost, time, data availability and resources and may not be the most practical or applicable 
approach for a large area …”. 
 
 
References: Priskin, J. 2003. Physical Impacts of Four-wheel Drive related Tourism and Recreation in a Semi-arid, Natural Coastal 
Environment. Ocean and Coastal Management. 46: 127-155. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P10: Remote Sensing using the Landsat Thematic Mapper 
 
Description: Using satellites to monitor diversity of impacts of different management techniques, at the landscape level, which is 
deemed important especially for cumulative effects. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Coastal     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Also links with GIS applications. New applications at fine resolution scales of 1-5m are now possible at a fraction of the 
cost of 1990s research. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Need to be aware of seasonality as it can influence the findings, e.g., in terms of seasonal influences on vegetation cover. 
Could potentially use in Abel Tasman National Park or Milford Sound. 
 
 
 
 
References: Klemas, V.V. 2001. Remote Sensing of Landscape-Level Coastal Environment Indicators. Environmental Management. 
27(1): 47-57. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P11: Checklist based monitoring using aerial photography 
 
Description: Checklists of key characteristics and indicators of change are developed. Both on-the-ground and aerial photography can 
be used to measure indicators and assess rates and extent of change. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Sand dune systems     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Note that in terms of axes titles there are mistakes in Figure 2 of Williams et al. (2001: 1943) but these are easily 
reinterpreted.  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Use of aerial photography to help monitor key indicators is a useful approach. Some ground truthing is/may be required 
but on the large scale this might prove relatively cost effective. 
 
 
 
 
References: Williams, A.T., Alveirinho-Dias, J., Garcia Novo, F., Barcia-Mora, M.R., Curr, R., Pereira, A. 2001. Integrated coastal 
dune management: checklists. Continental Shelf Research. 21: 1937-1960. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P12: Photopoints for measuring condition 
 
Description: Photopoints is the tool used where photos of a subject can be taken for comparison over time. Photoframe designates 
exact direction, focus and variables of photos taken. Permanent marker peg set in ground, or GPS coordinates. Give id# 
and attach to peg, etc. Record grid ref / GPS location. Reference sketch. Remeasure photopoints using same film etc. 
Record and analyse. Computer aided packages now contributing greatly here. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Almost all 
environments 
Historic site    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Simple techniques for measuring from aerial photos used by geomorphologists, soil scientists and ecologists. Includes 
monoscopic measurement of area with dots, grids or planimeter; monoscopic measurement of length with rulers, wheels 
or line meters; stereoscopic measurement of height with parallax bars. Encompasses stereoplotters modified to digitise 
photo co-ordinates and pass them to a computer; devices fitted to computer screens so that scanned aerial photographs 
may be viewed in stereo to match photo co-ordinates; and software which matches photo co-ordinates by automated 
pattern recognition. The common element is rectification of photo co-ordinates to cartographically correct positions by 
computer software. Includes rectification of photo co-ordinates corresponding to features of interest, to produce a line 
map; and rectification of all scanned photo co-ordinates, to produce an orthophoto. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Useful for having a permanent pictorial record and for when other more complex tools would require greater expenditure 
of resources.  
Can be difficult to analyse if not considered carefully and not enough prior thought is often given to subsequent 
analytical processes. 
 
 
References: Hicks, D. L. 2001. A summary of techniques for measuring soil erosion. Environmental performance indicators, 
Technical Paper No 69 Land. Wellington, Ministry for the Environment. 
Walton, T. 2003. Methods for monitoring the condition of historic places. Department of Conservation Technical Series 
27. Wellington, Department of Conservation. 
 
 
 
 
105 
 
Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P13: Acoustic semi-tomography 
 
Description: A macrosounding technique used for relating fish abundance to environment variables based on acoustic visualisations. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Designed around the need to detect the influence of macro level environmental changes on aquatic ecosystems including 
fish stocks. Gives vertical representations of fish aggregations. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Might be useful in assessing fish distributions in areas of high tourist visitation but yet to be tested under such conditions. 
Relatively high technological requirements make it problematic within the New Zealand environment without major 
support. 
 
 
 
References: Orlowski, A. 2003. Acoustic semi-tomography in Studies of the Structure and Function of the Marine Ecosystem. 
Journal of Marine Science. 60: 1392-1397. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P14: Comparative soil and vegetation monitoring for track condition 
assessment 
 
Description: Vegetation types most used by visitors identified with impacted and unimpacted areas being sampled, comparing both 
vegetation and soil characteristics. Significantly different variables were then used as indicators and then further 
developed as the basis for ongoing monitoring sites. Begins with baseline information gathering, finally leading to a 
monitoring programme. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Sparse Shrubland 
with sensitive soils 
    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Technique as applied by Belnap (1998) requires detailed sampling of a wide range of variables, followed by relatively 
straight forward statistical analyses, essentially based on comparisons between an impacted area and a control. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Use of controls is a strong point of this approach as is the integrated consideration of both physical and vegetation 
components. Given that the technique provides baseline information, aids in indicator selection, and can lead to ongoing 
monitoring then it has a lot of potential. 
 
 
 
References: Belnap, J.  1998. Choosing indicators of natural resource condition: a case study in Arches National Park, Utah, USA. 
Environmental Management. 22(4): 635-642. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P15: Problem assessment method 
 
Description: Indicators for problem assessment identified, e.g., use type, design and maintenance indicators, and impact indicators to 
delineate the location, number and extent of tread problems on a track. These are recorded as they occur along a 
particular feature, e.g., a track. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Mountain ridgeline     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Method provides data about the frequency, lineal extent and extent of specific impact problems. Can also characterise 
typical conditions which is useful for ongoing monitoring. 
 
References: Marion, J.L., Leung, Y-F. 2001. Trail resource impacts and an examination of alternative assessment techniques. Journal 
of Park and Recreation Administration. 19(3): 17-37. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P16: Point sampling (fixed distance) 
 
Description: Sampling points located at fixed intervals. At each point the trail’s condition is measured against a range of parameters, 
e.g., width, erosion and condition. Data can be analysed using SPSS. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Mountain ridgeline     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Method is preferred if the aim is to monitor track characteristics that are continuous, e.g., width or depth. Large sampling 
intervals, e.g., on a very long track, may mean findings are potentially inaccurate. 
 
 
 
 
References: Marion, J.L., Leung, Y-F. 2001. Trail resource impacts and an examination of alternative assessment techniques. Journal 
of Park and Recreation Administration. 19(3): 17-37.  
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P17: Multivariate analysis of key camp site indicators 
 
Description: Multivariate analysis techniques were used to ‘sort’ key factors implicated in environmental degradation around camp 
sites. Factor analysis was used to cluster the camp sites by types of impacts, e.g., tree damage. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Mountains     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Requires relatively advanced statistical skills but readily collected biophysical data. 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Leung and Marion (1999: 200) note that monitoring programmes should try to ensure that data collection procedures 
meet the principal requirements for multivariate analysis, e.g., judicious choice of indicator measures. This approach 
could be used to classify various types of tracks and/or camp areas and see how they respond to different management 
regimes over time. 
 
 
References: Leung, Y-F., Marion, J.L. 1999. Characterizing backcountry camping impacts in Great Smoky Mountains National Park, 
USA. Journal of Environmental Management. 57: 193-203. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P18: Trail condition class ratings 
 
Description: Uses ordinal scale to record impacts on trail condition within a class rating system, based on point sampling along a trail.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Forests     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: It is also possible, as shown in the Farrell and Marion (2001) article, to link this approach to qualitative interviews with 
managers – unfortunately no attempt was made in this work to correlate the findings from the two approaches. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The method described in Farrell and Marion (2001) is useful in providing  rapid characterisations of general resource 
conditions. This is a relatively low cost and simple to apply technique, although use of categorical scaling would be more 
accurate and precise and would allow the tracking of subtle changes in specific trail or recreation site conditions. The 
difficulty with the latter is increased costs. 
 
 
References: Farrell, T.A., Marion, J.L. 2001. Identifying and assessing ecotourism visitor impacts at eight protected areas in Costa 
Rica and Belize. Environmental Conservation. 28(3): 215-225. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P19: Detailed Hydrophysical assessment of track condition  
 
Description: Uses a paired sampling approach to compare soil and hydrological characteristics of trails versus control areas. Detailed  
data collection is required using multiple scientific methods but relatively simple and robust statistical analysis leading to 
relative difference measures (in %) between on-trail and off-trail sites. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Ridge line     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Seems to merely support what can already be determined using simpler and more straight forward approaches, e.g., see 
Belnap (1998), (see also P14 here), re Comparative soil and vegetation monitoring for track condition assessment. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Could be used in extremely sensitive environments, e.g., geothermal or karst, but hard to justify given likely costs. 
 
 
 
 
 
References: Sutherland, R.A., Bussen, J.O., Plondke, D.L., Evans, B.M., Ziegler, A.D. 2001. Hydrophysical degradation associated 
with hiking-trail use: a case study of Hawai’iloa ridge trail, O’Ahu, Hawai’i. Land Degradation and Development. 
12: 71-86. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P20: Tourism Pressure Index and implications for site environmental status 
 
Description: A Tourism Pressure Index measures are range of characteristics that expose particular sites to potential pressures on key 
ecological parameters, e.g., related to access such as distance to car park, availability of toilets, etc. Results of 
implementing the TPI for a particular resource, e.g., dune lakes, can then be compared to key indicators of that resource’s 
environmental quality, e.g., levels of nutrients in the case of dune lakes.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Dune lakes     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Targeting of environmental characteristics to measure relates to the features of the resource and to the potential tourism 
impacts, both direct and indirect. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The TPI has potential to be applied across a range of different resources. It will change over time if the provision of 
infrastructure and other site attractiveness features are changed, thus it should be monitored in associated with 
biophysical measures chosen.  
 
 
References: Hadwen, W.L., Arthington, A.H., Mosisch, T.D. 2003. The impact of tourism on dune lakes on Fraser Island, Australia. 
Lakes and Reservoirs: Research and Management. 8: 15-26. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P21: Site Disturbance Record (SDR) 
 
Description: Collects disturbance measurements, maintains a written narrative of the site, is linked to a photographic record, all of 
which are connected to a GIS coordinate. Impacts were recorded as to whether they were in sites or trails. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Barrier Islands     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Links to the physical traces methodology outlined by Shaughnessy and Zechmesiter (1994, cited from Buerger et al. 
2000). This approach has also been modified and used by Worner et al. (2004 in press) for modelling the impacts of 
tourists on caves on the West Coast of the South Island, New Zealand. 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Useful ideas in terms of a simple tool to collect broad ranging data in an apparently resilient environment (as per Buerger 
et al. 2000) but also potentially very useful in sensitive and non resilient environments like caves (see Worner and Bowie 
2004 in press). 
 
 
 
 
References: Buerger, R., Hill, J., Herstine, J., Taggart, J. 2000. The impact of recreation on barrier islands: a case study of Masonboro 
Island. Coastal Management. 28: 249-259. 
Worner, S., Bowie, M. 2004. In press. Impacts of visitors on cave systems. Chapter 4, in: Jonet Ward and Ken Hughey 
(eds). Methodologies for measuring thresholds of change from tourism impacts on New Zealand natural assets. 
TRREC report No.43/2004, Lincoln University.   
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P22: Condition monitoring using existing records (baseline) 
 
Description: Compare early plans and photos with current condition. Can use MARS formula (Darvill & Fulton 1998): 
Percentage Area Loss = Projected Archaeological Extent – Current Area x 100 / Projected Archaeological Extent. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Historic site     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes:  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Good for archaeological sites, standing structures and buildings. Case by case field investigation required. Designed for 
historic resources but some potential for some natural asset developments as well, e.g., in relation to vegetation history. 
 
 
 
 
References: Walton, T. 2003. Methods for monitoring the condition of historic places. Department of Conservation Technical Series 
27. Wellington, Department of Conservation. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P23: Condition monitoring using monitoring forms (baseline) 
 
Description: Series of boxes to collect structured information on overall condition of the site. (Land use, vegetation cover, soils and 
slopes, extent of erosion / damage, visitor pressure, agriculture / stocking issues). For buildings also surrounding area, 
exterior, interior, services (plumbing & lighting). Each option is assesses as to the extent and seriousness of the problem. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Historic site     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Dependent on correct use of agreed terminology (good, fair, poor, very bad, uncertain, destroyed). 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Strength of checklist is adaptability to range of circumstances. Process enables targeting of further recording needed to 
supplement existing record. Designed for historic resources but some potential for some natural asset developments as 
well. 
 
 
 
References: Walton, T. 2003. Methods for monitoring the condition of historic places. Department of Conservation Technical Series 
27. Wellington, Department of Conservation.  
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P24: Condition monitoring using mapping 
 
Description: A plan of a site is important and where existing plans exist re-surveying is not justified. Three levels are recognised: (1) 
Small scale plan or sketch plan  (2) Medium scale plan of a place and all components but without detailed plans of each 
component (3) Large scale plan including details of place and all components.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Historic site     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Plans should be accompanied by profiles. 
 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Designed for historic resources but some potential for some natural asset developments as well. 
 
 
 
 
References: Walton, T. 2003. Methods for monitoring the condition of historic places. Department of Conservation Technical Series 
27. Wellington, Department of Conservation. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P25: Leaf litter breakdown in streams as a measure of human impact 
 
Description: Pollution can affect the rate of breakdown of leaves, the invertebrate community, etc., in streams. The tool/method 
measures the changes that occur under different nutrient, etc., conditions. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Rivers     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: High level of sampling, data sorting and analysis is required. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
The method could be used to monitor the impact of tourist-related pollution of streams, e.g., via infrastructure 
developments such as sewage treatment. However, these sorts of studies are labour intensive and therefore costly if 
robust results are required for management purposes – they also require the collection of baseline data. 
 
 
 
References: Pascoal, C., Pinho, M., Cassio, F., Gomes, P. 2003. Assessing Structural and Functional Ecosystem Condition Using 
Leaf Breakdown: Studies on a Polluted River. Freshwater Biology. 48: 2033-2044. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P26: Combined community based and geochemical technique 
 
Description: Community based monitoring of simple indicators is used to detect stress. Once the stress is detected then a geochemical 
technique is used to detect the precise nature of the cause of the stress. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Coral reef     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: The technique requires identification of community based rapid assessment measures that can be simply measured, but 
which will give reliable results, e.g., coral mortality indices or bioerosion amounts in coral rubble. The choice of a 
subsequent geochemical tool is then matched to the above measure and the detectability of the cause of change, e.g., 
thermal light stress. 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Excellent approach for involving the community as the first line of defensive monitoring. ‘Hard’ science is then used 
only when significant change is detected. Requires there to be a close relationship between the community and managers. 
 
This approach could potentially have application to many environments, e.g., lakes, streams, forests and wetlands. 
 
 
References: Risk, M.J., Heikoop, J.M., Edinger, E.N., Erdmann, M.V. 2001. The assessment ‘toolbox’: Community-based Reef 
Evaluation Methods coupled with Geochemical Techniques to identify Sources of Stress. Bulletin of Marine 
Science.  69(2): 443-458. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P27: Dataloggers and sensor based measuring stations 
 
Description: Continuous record of temperature and air relative humidity every 15 minutes by dataloggers. Continuous measurement of 
atmospheric carbon dioxide. Variation in level of pools measured by daily reading of a limnimetric scale which  
afterwards was replaced by an electronic probe with a measuring frequency  set every 15 minutes.  
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
 Cave    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: In order to know the natural conditions of the cave, a monitoring  system was set up in the sectors farthest from the 
tourist route.  
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Useful as can be operated remotely and automatically, sometimes under very difficult conditions. 
 
 
 
 
 
References: Pulido-Bosch, A., Martin-Rosales, W., Lopez-Chicano, M., Rodriguez-Navarro, Vallejos, A. 1997. Human impact in a 
tourist karstic cave (Aracena, Spain). Environmental Geology. 31(3/4): 142-149. 
 
 
 
120 
 
Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P28: Automatic sensor measurement of parameters 
 
Description: Baseline study of microenvironmental parameters with no visitors compared with influence of visitors. Analysis carried 
out of different climatic parameters – CO2 in water, temperature, humidity, 222Rn concentration – during annual cycles 
with the cave closed to the public and during an experimental period of controlled visits. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
 Cave    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Measurement also included mineral saturation in karstic water.  
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Helped define appropriate levels of visitors to cave for microclimatic conditions not to suffer significant changes. 
 
 
 
 
 
References: Hoyos, M., Soler, V., Canaveras, J.C., Sanchez-Moral, S., Sanz-Rubio, E. 1998. Microclimatic characterization  of a 
karstic cave: human impact on microenvironmental parameters of a prehistoric rock art cave (Candamo Cave, 
northern Spain). Environmental Geology. 33(4):231-242.  
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P29: Targeted Nutrient Monitoring 
 
Description: Involves identifying key nutrients and monitoring them directly or indirectly through algal growth for example 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Geothermal     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Swimming in geothermal pools releases organic pollutants which can result in increased algal growth and changes to the 
discharge which can then affect deposition rates and characteristics thereof. Note that Dilsiz (2002) is a very general EIA 
type article that does not deal with the design of a specific monitoring regime for this sort if issue. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Need to determine if this is an issue worthy of monitoring, i.e., downstream effects. 
 
References: Dilsiz, C. 2002. Environmental issues concerning natural resources at Pamukkale protected site, southwest Turkey. 
Environmental Geology. 41: 776-784.  
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P30: Erosion pins to monitor boating impacts 
 
Description: Erosion pins (1mx10mm) are driven into stream, river (or lake or appropriate seashore) banks at appropriate sampling 
intervals and measured at appropriate times (taking account of seasonal river flow effects for example) to assess changes 
resulting from boats and their activities. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
River banks     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Relatively simple and systematic. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Needs care in assessing seasonal, climatic and other influencing variables. Has potential in areas such as semi enclosed 
features such as Milford Sound. 
 
 
 
 
References: Bradbury, J. Cullen, P., Dixon, G., Pemberton, M. 1995. Monitoring and management of streambank erosion and natural 
revegetation on the Lower Gordon River, Tasmanian Wilderness World Heritage Area, Australia. Environmental 
Management. 19(2): 259-272. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P31: Rapid assessment techniques for rivers 
 
Description: Rapid Environmental Assessment Techniques use standardised data collection to enable systematic comparison to occur 
between rivers and over time. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Rivers     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: A variety of these techniques are available and are being used. The study by Greenwood-Smith (????)  reports on a 
comparison of three methods in use in Australia.  One system, the Pressure, Biota, Habitat Stream Assessment (PBH) is 
more complex and is scientifically rigorous. A hybrid system is suggested for use across Australia. 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Rapid assessment techniques are widespread. They are useful for gathering baseline pictures but their role in long term 
monitoring, at least for rivers, and in terms of tourism impacts, have not been assessed. 
 
 
 
 
References: Greenwood-Smith, S.L. 2002. The use of rapid environmental assessment techniques to monitor the health of Australian 
Rivers. Water Science and Technology. 45(11): 155-160. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P32: Visual assessments 
 
Description: A range of visual assessment techniques are available for assessing stream and riparian ‘health’.  
 
Time frame:  Immediate  Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Streams     
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: The Ward et al. (2003) study indicates correlation between a range of methods and an ability to measure condition. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
Potential to apply beyond streams and riparian areas to general habitat condition, at a macro level. This would need to be 
complemented by detailed research to validate. 
 
 
 
 
References: Ward, T.A., Tate, K.W., Atwill, E.R., Lile, D.F., Lancaster, D.L., McDougald, N., Barry, S., Ingram, R.S., George, H.A., 
Jensen, W., Frost, W.E., Phillips, R., Markegard, G.G., Larson, S. 2003. A comparison of three visual assessments 
for riparian and stream health. Journal of Soil and Water Conservation. 58(2): 83-88. 
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Asset class: Physical Wildlife Vegetation All 
 
Technical 
name: 
P33: Resiliency mapping and monitoring 
 
Description: A tool developed to help managers locate tracks, etc., in the most ‘resilient’ locations. A wide range of biophysical data 
about the area is collected, existing tracks are assessed for impact on a 0-5 scale and the data are analysed by Principal 
Components Analysis and plotted on a GIS platform. Planners can identify the most resilient areas and locate tracks 
accordingly. 
 
Time frame: Immediate Short-term Medium-term Long-term 
 
Where used: Europe Australasia North America Other 
 
Environment 
classes: 
Marine Terrestrial Freshwater Other 
 
Specific 
Environments: 
Ridges and 
shrublands 
    
 
Climate: (Sub) Arctic Temperate (Sub) Tropical Other NA 
 
Season: Winter Summer Autumn Spring Wet Dry NA 
 
Level of 
Analysis (as 
framework): 
ONE:  
Landscape/ Ecosystem 
Class 
TWO: 
Terrain/ Habitat/ Community/ 
Group 
THREE:  
Features/ Locality/ 
Species 
FOUR:  
Icon/ Individual 
 
Primary 
target: 
Singular Multiple Composite 
 
Complexity: Low Medium High 
 
Notes: Potential for use in national parks and reserves where there are concerns about microhabitats that might be especially 
susceptible to damage from tourism activities, i.e., tracking. 
 
 
Novice Experienced Consultants Scientists Volunteers Staff 
requirements: One Two Team Inter- 
departmental 
Community National 
 
Technical 
requirements: 
Low Medium High Other 
 
Cost: Low cost Medium cost High cost Other 
 
Source 
literature: 
Tourism Parks and recreation Biodiversity Other 
 
Main benefits 
or 
disadvantages: 
“tricks of 
trade” 
A standard procedure could be developed and ongoing monitoring based on the 0-5 impact scale (or similar) could be 
used to evaluation the extent to which the planning and management was successful. 
 
References: Arrowsmith, C., Inbakaran, R. 2002. Estimating environmental resiliency for the Grampians National Park, Victoria, 
Australia: a quantitative approach. Tourism Management. 23: 295-309. 
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